PB88-910209 


SMWHCTIED 


2 WATER 


RESOURCES 
ABSTRACTS 


VOLUME 21, NUMBER 9 
SEPTEMBER 1988 


W88-06815 -- W88-07983 
CODEN: SVW/RABW 











ELECTED WATER RESOURCES ABSTRACTS (SWRA) is produced by the Geo- 
logical Survey, U.S. Department of the Interior, and published monthly by the National 
Technical Information Service (NTIS), U.S. Department of Commerce. 


SWRA is available to Federal agencies and their contractors or grantees in water resources 
research upon request, citing contract or grant number and sponsoring agency. Write: 
Water Resources Division, U.S. Geological Survey, MS 425, Reston, VA 22092. The 
SWRA Journal is also available on subscription from NTIS, 5285 Port Royal Road, 
Springfield, VA 22161. Annual subscription rates for the North American Continent are: 


Journal only, $130, Journal and Annual Indexes, $160; Indexes only, $60. Other Addressees, 
write for prices. 


Some documents abstracted in this journal can be purchased from NTIS. Price codes are 
given in the entries and a current code-price conversion table is printed on the outside 


back cover. Other documents are available from originating organizations or authors as 
indicated in the citation. 











SelecreD 


WATER RESOURCES 
ABSTRACTS 


A monthly publication of the Geological Survey 
U.S. Department of the Interior 


VOLUME 21, NUMBER 9 
SEPTEMBER 1988 


W88-06815 -- W88-07983 


The Secretary of the Interior has determined that the publication of this periodical is necessary in the 
transaction of the public business required by law of this Department. Use of funds for piinting this periodical 
has been approved by the Office of Management and Budget through September 30, 1988 . 











s the Nation’s principal conservation agency, the Department of the Interior has respon- 

sibility for most of our nationally owned public lands and natural resources. This in- 
cludes fostering the wisest use of our land and water resources, protecting our fish and 
wildlife, preserving the environmental and cultural values of our national parks and historical 
places, and providing for the enjoyment of life through outdoor recreation. The Department 
assesses our energy and mineral resources and works to assure that their development is in 
the best interests of all our people. The Department also has a major responsibility for 
American Indian reservation communities and for people who live in Island Territories under 
U.S. administration. 











PREFACE 


elected Water Resources Abstracts, a monthly 

journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


INDICES OF HYDROLOGICAL DROUGHT IN 
ISRAEL, 

Israel Hydrological Service, P.O. Box 6381, Jeru- 
salem, Israel. 


A. Ben-Zvi. 
Journal of erent JHYDA7, Vol. 92, No. 1/2, 
p 179-191, June 30, 1987. 1 fig, 5 tab, 2 ref. 


Descriptors: *Streamflow, *Rivers, *Drought, 
*Data collections, *Water iroeery od Israel, Hydro- 
logic data collections, Semiarid lands, Ephemeral 
streams, Perennial streams. 


Examination of annual streamflow volumes for 14 
rivers in Israel (4 perennial, 4 seasonally flowing, 6 
ephemeral) showed that no drought occurred 
within the time of the available hydrological 
records (about 30 years). The indices of drought 
were depth, duration, and extent. Drought was 
defined as a severe shortage in the appearance of 
natural waters with respect to normal for place and 
time. Severe shortage was defined as a deep, con- 
tinuous and widely extended shortage.. However, 
within the time span of the records, two events of 
an extended deep shortage (1950/1951 and 1978/ 
1979) and two events of an extended continuous 
shortage (late-fifties and mid-seventies) occurred. 
A deep shortage was defined as a case when the 
annual volume of the streamflow is lower than the 
mean by at least one standard deviation. A contin- 
uous shortage was defined as a case when the 
annual volume of streamflow is lower than the 
mean for at least four successive years. (Cassar- 


PTT) 
‘W38-07114 


STATISTICAL APPROACH OF THE ARIDIFI- 
CATION PROCESS IN WESTERN AFRICA 
(APPROCHE STATISTIQUE DE L’ARIDIFICA- 
TION DE L’AFRIQUE D L’OUEST), 

Ecole Nationale Superieure des Mines de Paris, 
Fontainebleau (France). 

For primary bibliographic entry see Field 2B. 
W88-07200 


RECURSIVE ESTIMATION OF KERNELS OF 

NONLINEAR RAINFALL-RUNOFF MODELS, 

Dames and Moore, 4950 West Kennedy Boule- 

vard, Suite 410, Tampa, FL 33609. 

S. G. Rao, and A. R. Rao. 

Journal of Hydrology JHYDA7, Vol. 95, No. 3/4, 
p 341-364, 30 November 1987. 6 fig, 7 tab, 19 ref. 

USDI Title II Project C-3277. 


Descriptors: *Rainfall-runoff relationships, *Math- 
ematical models, *Estimating equations, *Nonlin- 
ear programming, *Algorithms, *Data processing, 
Linear programming, Hydrologic data, Runoff 
forecasting, Computer models, Kentucky, Com- 
puters. 


Two algorithms, one for estimating the kernels of 
nonlinear functional series models of the rainfall- 
runoff process using a fixed length of rainfall- 
runoff data, and the other for updating the kernel 
estimates as additional data becomes available are 
proposed. These recursive algorithms are based on 
the steepest gradient method to minimize the mean 
square error between the observed and model 
runoff and are useful for on-line prediction of 
runoff. The kernels are estimated directly without 
any polynomial approximation of kernels or trans- 
formation of inputs. The estimation schemes are 
applied to model the daily rainfall-runoff process in 
the Rough River basin in Kentucky and the predic- 
tion results of both the linear and nonlinear models 
are compared. The — performance of the 
nonlinear model is shown to be superior to that of 
the linear model. Validation of these models and 
fitting additional models to residuals are empha- 
sized so that the prediction performance of the 
nonlinear functional series may be improved. It 
may be noted that the algorithms can also be used 
for multiple inputs and multiple outputs with con- 


siderable savings in computer storage and compu- 
tations. (Author’s abstract) 
W88-07210 


RELATIONSHIP BETWEEN ANNUAL 
RUNOFF AND WATERSHED AREA FOR THE 
EASTERN UNITED STATES, 

Northrop Services, Inc., Corvallis, OR. 

For primary bibliographic entry see Field 2E. 
W88-07275 


COMPARISON OF THE LARGEST RAINFALL- 
RUNOFF FLOODS IN THE UNITED STATES 
WITH THOSE OF THE PEOPLE’S REPUBLIC 
OF CHINA AND THE WORLD, 

Cascades Volcano Observatory, U.S. Geological 
Survey, Vancouver, WA 98661. 

For primary bibliographic entry see Field 2E. 
W88-07392 


DETERMINISTIC APPROACH TO = ys 
DESIGN RAINFLOOD DEVELOPMENT 
APPLIED BY THE U.S. BUREAU OF RECLA. 
MATION, 

Flood Section, U.S. Bureau of Reclamation, PO 
Box 25007, Denver, CO 80225. 

A. G. Cudworth. 

Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 
p 293-304, December 1987. 6 fig, 1 tab, 13 ref. 


Descriptors: *Probable maximum precipitation, 
*Drainage patterns, *Maximum probable floods, 

*Design storms, *Design floods, WHydraulic effi- 

ciency, *Flood basins, *Flood hydrographs, 

*Flood data, Unit hydrographs, Infiltration, Un- 

gaged basins, Estimating, Bureau of Reclamation, 
istory. 


The historical development of the deterministic 
approach used in the analysis of extraordinary 
flood events, namely the probable maximum flood, 
by the Bureau of Reclamation, is discussed. Also 
presented is an historical perspective of infiltration 
and unit hydrograph theories employed by the 
Bureau in generating flood hydrographs. The cur- 
rent hydraulically based adaptation of the tradi- 
tional: unit hydrograph approach for modelling the 
conversion of rainfall to runoff is presented, based 
on over a hundred flood hydrograph reconstitution 
studies and the identification of interrelationshi 
between unit hydro; h features and certain well- 
defined basin hydraulic properties. Among the 
properties identified and discussed are the geomet- 
ric configuration of the drainage network as devel- 
pe 9 alia geological processes and the hydraulic 
teristics of the drainage network in terms of 
the system’s hydraulic efficiency in conveying ex- 
treme magnitude flood discharges to points of 
runoff concentration. The generation of hydro- 
graphs for ungaged basins using the approach is 
discussed with emphasis placed on the quantifica- 
tion of hydraulic parameters during field recon- 
naissances by hydrologists. Additionally, the modi- 
fication of observed unit hydrographs to reflect 
basin hydraulic conditions associated with extreme 
events is discussed. The approach used for assign- 
ing infiltration rates suitable for extreme flood hy- 
drograph development is covered, together with 
os and techniques for combining the sev- 
eral physical meteorological and hydrologic coii- 
ponents to form the design flood hydrographs. 
(Author’s abstract) 


INFLUENCE OF VARIATION IN 
COVER ON DESIGN FLOODS, 
Northeast Hydroelectric Investigation and Design 
Instituteye MWREP, Changchun, Jilin Province 
(P.R. of China). 

For primary bibliographic entry see Field 2E. 
W88-07412 


FOREST 


EFFECT OF STORM SCALE ON SURFACE 
RUNOFF VOLUME, 

Princeton Univ., NJ. Water Resources Program. 
P. C. D. Milly, and P. S. Eagleson. 

Water Resources Research WRERAO, Vol. 24, 
No. 4, p 620-624, April 1988. 4 fig, 18 ref. NSF 


Grants ATM-7812327, ATM-8114723 and CEE- 
8307282. 


Descriptors: *Rainfall-runoff relationships, *Rain- 
fall intensity, *Model studies, *Infiltration, Hydrol- 
ogy, Spatial distribution, Regional analysis, 
Storms, Runoff, Rainfall. 


Dynamic hydrologic models of areas that are po- 
tentially larger than characteristic storm sizes must 
give explicit consideration to the effect of storm 
size on the rainfall-runoff process. The local re- 
sponse of an element of the modeled area can be 
assigned parameters in terms of proportion of satu- 
rated and impermeable area and infiltration param- 
eters of the unsaturated permeable areas. When a 
very simple spatial description of the storm depth 
and duration is provided, it is possible to integrate 
the local response over the entire area to obtain the 
average, or lumped, input-output behavior of the 
large area on a volume basis. Where infiltration- 
excess runoff is significant, the rainfall-runoff re- 
sponse of a large area is extremely sensitive to the 
storm size, with a fixed volume of precipitation 
producing more runoff when it is concentrated 
over smaller areas. Where saturated or imperme- 
able: source areas provide most of the surface 
runoff, this scale effect on runoff volume is absent. 
Whenever the effect is si ificant, it becomes im- 
portant for rainfall-runoff models to include not 
only the rainfall volume but also some description 
of its areal variability, as forcing variables. (Au- 
thor’s abstract) 

W88-07453 


WATER LOSSES FROM 
CANALS, 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

E. Wachyan, and K. R. Ruston. 

Journal of Hydrology JHYDA/7, Vol. 92, No. 3-4, 
p 275-288, July 15, 1987. 5 fig, 5 tab, 8 ref. 


Descriptors: ‘*Irrigation canals, *Mathematical 
models, *Surface-groundwater relations, *Canal 
linings, *Canal seepage, *Canal construction, 
Water table, Canals, Model studies, Linings, 
Aquifers, Irrigation. 


IRRIGATION 


The water losses from a canal to an aquifer were 
investigated. From field measurements, large losses 
from canals have been identified, even when the 
canal is lined. The reasons for these losses were 
investigated by performing numerical model solu- 
tions for a series of examples with different condi- 
tions at the lower boundary of the aquifer, at 
lateral boundaries, and at the water table within 
the aquifer. Partial lining of the canal is shown to 
have little effect on the magnitude of the losses and 
total lining which contains defects is also ineffec- 
tive. The need for detailed field work into the 
conditions within aquifers in the vicinity of canals 
is emphasized. (Author’s abstract) 

W88-07515 


BUSHFIRE HYDROLOGY - THE CASE OF 
LEAKING WATERSHEDS, 

A.C.T Water Authority, G.P.O. Box 863, Canber- 
ra City, A.C.T. 2601 (Australia). 

T. M. Daniell, and V. Kulik. 

Journal of Hydrology JHYDA7, Vol. 92, No. 3-4, 
p 301-313, July 15, 1987. 5 fig, 11 ref. 


Descriptors: *Rainfall-runoff, *Forest hydrology, 
*Mathematical models, *Forest fires, *Water yield, 
Model studies, Bushfires. 


A new mechanism for water yield change after 
bushfires is proposed. A simplified model for the 
calculation of the shift in yield due to bushfires has 
been developed. The model describes both the 
short-term increase of water yield immediately 
after bushfire and the long-term decrease during 
the following years. (Author’s abstract) 

W88-07517 


KINEMATIC OVERLAND FLOW - GENERAL - 
IZATION OF ROSE’S APPROXIMATE SOLU- 
TION, PART I, 





Field 2—WATER CYCLE 


Group 2A—General 


Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Water 
and Land Resources. 

For primary bibliographic entry see Field 2E. 
W88-07520 


ESTIMATION OF VOLUME OF SNOWMELT 
FROM TEMPERATURE OF SNOW LINE AND 
RESIDUAL SNOW AMOUNT, 

Tokyo Inst. of Tech. (Japan). Dept. of Civil Engi- 
neering. 

M. Hino, M. Hasebe, and K. Noda. 

Journal of Hydrology JHYDA7, Vol. 93, No. 1-2, 
p 25-39, August 15, 1987. 11 fig, 3 tab, 11 ref. 


Descriptors: *Snowmelt, *Runoff, *Mathematical 
models, *Air temperature, Hydrology, Hydrologic 
data, Okutadami , Japan, Model studies, Tem- 
perature, Runoff volume. 


The relation between snowmelt and cumulative air 
temperature or cumulative areal air temperature 
was analyzed in accordance with the degree-day 
method applied to hydrological data for the Okuta- 
dami basin. On occasion, the volumes of snowmelt 
obtained by the conventional degree-day method 
were unsatisfactory. A new snowmelt runoff 
model is proposed involving not only the volume 
of snowmelt and cumulative air temperature but 
also residual snow amount. The formula presumes 
that snowmelt takes place around the snow line 
and that the volume of snowmelt is proportional to 
the product of cumulative air temperature at the 
snowline and the residual snow amount, if the 
relation between altitude and logarithmic snow- 
covered area is linear. The formula is applicable to 
an area where the effect of direct sunshine is 
negligible, i.e., either the weather is cloudy or the 
mountain slopes northward (in the northern hemi- 
—- (Roseman-PTT) 
88-07523 


SIMPLE MATHEMATICAL MODEL OF A 
COMPLEX HYDROLOGIC SYSTEM - OKA- 
VANGO SWAMP, BOTSWANA, 
T. Dincer, S. Child, and B. Khupe. 
Journal of Hydrology JHYDA7, Vol. 93, No. 1-2, 
p 41-65, August 15, 1987. 14 fig, 4 tab, 17 ref. 


Descriptors: *Mathematical models, *Hydrologic 
budget, *Hydrologic cycle, *Water level, 
*Swamps, Wetlands, Model studies, Okavango 
Swamp, Botswana, Flow discharge. 


A simple mathematical model of the Okavango 
Swamp in northern Botswana has been developed 
to simulate the hydrologic conditions in the 
swamp. The model consists of a number of cells 
along the flow line for each distributary system. 
Each cell is represented by a reservoir having a 
triangular cross section. Outflow from cells is pro- 
portional to the volume of the cells, corrected for 
dead storage when necessary. Water balance of 
each cell is calculated starting from the cell up- 
stream and the outflow is distributed when there 
are more than one cell downstream. The model 
was calibrated using measured discharges and 
water levels in the swamp and using satellite im- 
agery. The mathematical model clearly shows 
changes in the flow distribution in the Okavango 
Swamp, and can predict the effect of man made 
changes in the inflow and in the swamp. In order 
to increase the validity of the model, more physical 
and hydraulic variables need to be introduced in 
the model’s mathematical structure and informa- 
tion on the groundwater should be included in 
greater detail in the water balance. (Roseman- 


PTT) 
W88-07524 


PHYSICALLY-BASED MODEL FOR THE 
AGROHYDROLOGIC PROCESSES, 

R. Al-Soufi. 

Journal of Hydrology JHYDA7, Vol. 93, No. 3-4, 
p 199-219, September 15, 1987. 10 fig, 2 tab, 11 ref. 


Descriptors: *Soil water, *Soil-water-plant rela- 
tionships, *Model studies, *Mathematical models, 
*Agricultural watersheds, Watersheds, *Evapo- 
transpiration, *Subsurface flow, Storm seepage, 


Flow, Evaporation, Transpiration, Soil | physical 
properties, Meteorological factors, Model studies, 
Agriculture, Water management, Sweden. 


A physically-based mathematical model has been 
developed to simulate the four most important 
Pralled by the peopertias of olle aad plants aad Up 
frolled by the properties o its ry 
prec: Be factors. The model couples three- 
dimensional transient subsurface flow (varied satu- 
ration soil water flow), soil be ge and plant 
transpiration, forest in’ tion and one-dimen- 
sio’ unsteady overland flow. The nonsteady, 
saturated and unsaturated subsurface flow module 
uses a finite difference method to solve numerical- 
ly the soil water flow equations. The evaporation- 
transpiration module which has dynamic proper- 
ties, calculates the soil evaporation and plant tran- 
spiration separately. It takes into consideration, the 
influence of the vegetation, soil moisture status, 
vegetative cover intensity and depth of root zone. 
The overland flow module uses the single step 
Lax-Wendroff explicit technique to solve numeri- 
cally the kinematic wave equation. The main as- 
On Sen ee Ss ee ee 
ve been studied and visualized for Nolsjon wa- 
tershed in south Sweden during summer periods. 
The results indicate that this computational tool 
can provide valuable information for water devel- 
opment and management. (Author’s abstract) 
W88-07560 


po EE ig aoe STREAMWATER 
bre ad A SUBARCTIC SCOTTISH 
‘A’ 


TTCHMENT, 
Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 5B. 
W88-07561 


HYDRAULICS AND BASIN MORPHOMETRY 


For primary bibliographic my see Field 2E. 
W88-07566 


MECHANISMS OF CATCHMENT FLOW 
eps mm USING NATURAL VARIATIONS 
IN DEUTERIUM AND OXYGEN-18, 
Commonwealth Scientific and Industrial Research 
Organization, — (Australia). Div. of 


ydrology AT, Vol. 94, ‘No. 1-2, 
p 143-162, October 15, 1987. 9 fig, 1 tab, 24 ref. 


Descriptors: *Rainfall-runoff an *Deu- 
terium, *Oxygen isotopes, ‘*Isotope tracers, 
*Groundwater movement, *Groundwater_ re- 
charge, *Streamflow, Seasonal variation, Flow, 
Streams, Rainfall-runoff relationships, Western 
Australia, Catchment areas, Tracers. 


Stable isotope compositions and chloride concen- 
trations in rainfall, deep and shallow groundwaters 
and streamflow have been used to investigate the 
flow processes through a small catchment in south- 
west Western Australia. In addition to the stable 
isotope and chloride data, daily rainfall, stream- 
flow rate, streamflow chloride concentrations and 
shaliow and deep groundwater hydrographs were 
used in an integrated approach to e the 
mechanisms of streamflow generation. The tare 
in delta O18 and delta H2 of rainfall events inci- 
dent to the catchment during 1985 was 9.0 and 60 
%, respectively, and was large enough to be useful 
in tracing flows generated from them through the 
catchment. During the season, four ve ame 

fall events were analyzed using stream —- 

separation methods based on delta O18 rk 2 
and chloride. Results showed that between 60 and 
95% of the streamflow generated from the - 
tive events had originated from pre-event low 
groundwater within the catchment. The seasonal 
pattern in the streamflow isotopic composition 
during 1985 was also analyzed. Most significant 
rainfall events during the season generated an 
almost immediate response in the streamflow iso- 
topic composition. The response to individual rain- 
fall events was strongest early in the season but 


diminished as the season progressed. This attenu- 
ation with time indicated isotopic mixing and dilu- 
tion of individual rainfall events with increas- 
a storage of shallow groundwater as the season 
rogressed. Kalman filtering methods were used to 
vega he ‘the function linking rainfall volume and 
also the average time lag between 
rain and de using delta values in rainfall as time 
markers. The analysis showed a range of ages for 
the streamflow from about 20 to about 50 days ne 
after rainfall, tending to — after rainfe 
events and then increase The estimated 
value of the lag was always o aenilisuitie greater 
than zero. Deep and shallow groundwaters in the 
1985 season were readily distinguished from each 
other in delta O18-delta H2 space. Streamflow 
isotopic composition matched that of the shallow 
undwater system for almost the entire season. 
fAuthor's abstract} 
W88-07575 


LONG RANGE STREAMFLOW AND WORLD 
CONTINENTAL RUNOFF FLUCTUATIONS 
SINCE THE BEGINNING OF THIS CENTURY, 
Centre de Sedimentologie et de Geochimie de la 
Surface, Institut de Geologie, 1 rue Blessig, 67084 
Strasbourg Cedex (France). 

J.L. Probst, and Y. Tardy. 

Journal of Hydrology JHYDA7, Vol. 94, No. 3-4, 
p 289-311, October 30, 1987. 17 fig, 4 tab, 32 ref. 


Descriptors: *Rainfall-runoff relationships, *Catch- 
ment areas, *Climatology, *Streamflow, *Runoff, 
*Data analysis, *Rivers, C Climates. 


Fifty major rivers, distributed all around the 
world, have been selected and since the beginning 
of this century their mean annual discharge fluctu- 
ations have been studied by filtering methods. The 
great hydroclimatic periods which have affected 
the different drainage basins were determined. The 
succession of dry and humid periods were com- 
pared at both regional and continental scales. Lags, 
oppositions, attenuations or correspondences be- 
tween the hydroclimatic periods in the different 

basins are distinguished. The runoff fluc- 
tuations of each continent were reconstituted using 
the discharge fluctuations of some selected and 
representative rivers. Thus, the world continental 
runoff fluctuations were calculated by summing 
the fluctuations of the different continent runoffs. 
The world continental runoff is greatly influenced 
by the Asiatic Continent. Furthermore, North 
American and European runoffs fluctuate in oppo- 
sition while South American and African runoffs 
present synchronous fluctuations. The global 
runoff has been fluctuating but as an average has 
only increased about 3% during the last 65 years 
(1910-1975). The humid years seem to be centered 
around 1915, 1927, 1950, 1960 and 1972. On the 
contrary, the dry periods seem to be located 
around 1920, 1940, 1955 and 1965. (Author’s ab- 


stract) 
'W88-07582 


INFLUENCE OF THE TIDE ON RAINFALL IN 
A TIDAL 

Institute of Earth Sciences, Amsterdam. 

For primary bibliographic entry see Field 2B. 
W88-07646 


HYDROLOGIC ENGINEERING CENTER’S AC- 
TIVITIES IN WATERSHED MODELING, 
Hydrologic Engineering Center, Davis, CA. 

G. W. Brunner. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as ADA-184 009. 
Price codes: A02 in paper copy, 'A01 in microfiche. 
—_ Paper No. 116, July 1987. 14 p, 2 fig, 10 
ref. 


Descriptors: *Hydrologic models, *Model studies, 
*Watersheds, *Computer programs, Precipitation, 
Infiltration, Rainfall-runoff relationships, Runoff, 
Channel roating, Hydrologic studies, Reservoirs, 
Simulation analysis, Forecasting, Computers, 
Flood hydrographs. 





The HEC-1 flood hydrographmodel provides a 
wide range of hydro! capabilities along with 
several unique analysis features, for: precipitation, 
interception/infiltration, transformation of rainfall 
excess to runoff, channel routing, reservoir routing 
and dam-break analysis, and pump and diversion 
capabilities. The current limitations of the model 
include: (1) The present version of HEC-1 executes 
in a batch mode, where the user does not have the 
capability to interface with the program during 
execution; (2) The program is geared toward single 
event analysis and does not have the capability to 
do continuous simulation; (3) Only a single compu- 
tational time interval may be specified for all hy- 
drologic calculations; (4) Enterin, a Sew is accom- 
plished by creating an input data file before execu- 
tion: (5) Channel routing is accomplished by -hy- 
drologic methods on a reach by reach basis. Stor- 
age effects are not considered dynamically, and 
downstream backwater problems are not consid- 
ered during an upstream routing computation; (6) 
Reservoir analyses are geared toward uncontrolled 
structures and do not allow for releases based on 
downstream flow conditions; and (7) Graphics and 
summary tables are limited to line printer output. 
Work is being done to overcome several of these 
limitations. Near-term developments have — 
trated on making the o environment 
friendly and improving several of the hydiraldgic 
analysis features. (Lantz-PTT) 
W88-07740 


HYDROLOGY AND SEDIMENT TRANSPORT 
IN SMALL WA’ 

Agricultural Research Service, Temple, TX. 
Grassland, Soil and Water Research Lab. 

For primary bibliographic entry see Field 2J. 
W88-07829 


2B. Precipitation 


OXIDATION OF SULFUR DIOXIDE BY 
OZONE IN HIGHLY DISPERSED WATER 
DROPLETS, 


Arizona Univ., Tucson. Inst. of Atmospheric Phys- 


ics. 
For primary bibliographic entry see Field 2K. 
W88-06876 


RAINWATER COMPOSITION OVER A 
RURAL AREA WITH SPECIAL EMPHASIS ON 
THE SIZE DISTRIBUTION OF INSOLUBLE 
PARTICULATE MATTER, 

Inst. of Meteorology, Univ. of Mainz, Saarstrasse, 
21, D-6500 Mainz, ERG. 

L. Schutz, and M. Kramer. 

Journal of Atmospheric Chemistry, Vol. 5, No. 2, 
p 173-184, June 1987. 7 fig, 1 tab, 20 ref. 


Descriptors: *Air pollution, *Path of pollutants, 
*Particle size, *Fallout, *Regional analysis, *Rain- 
fall, *Spatial distribution, *Particulate matter, 
Greenfield Gap, West Germany, Urban areas, Aer- 
osols, Scavenging. 


The rainwater composition in the vicinity of 
Mainz, West Germany, has been investigated with 
special emphasis on insoluble constituents. The 
number size distribution was determined in the 
range from 0.1 microns up to 100 microns radius. 
For particles with r > 0.5 microns radius the shape 
of the size distribution of insoluble particles in rain 
follows the shape of the average urban and rural 
aerosol. In this particular size range no major size 
selective removal processes could be seen. For r < 
0.5 microns the number size distributions tends to 
flatten compared to the average aerosol. This 
might be the indication of a size selective removal 
process (Greenfield Gap). (Author’s abstract) 
W88-07051 


PH OF RAINFALL IN THE CITY OF SAN- 
TANDER (SPAIN), 

Department of Fundamental and Medical Physics, 
University of Santander, Santander, Spain. 

L. S. Quindos, A. Bonet, D. Diaz-Caneja, P. L. 
Fernandez, and I. Gutierrez. 

Environment International ENVIDV, Vol. 12, No. 


5, p 555-558, 1986. 4 fig, 8.ref. 


Descriptors: *Acid rain, *Precipitation, *Rainfall, 
*Sulfates, —_ *Meteorological variables, *Me- 
teorology, drogen ion concentration, Atmos- 
pheric cleansing, Atmospheric stability. 


Values of the pH were measured in rainfalls in 
1983 in the city of Santander, Spain. A simple 
study was made of some meteorological variables 
as well as the correlations of the pH values with 
the SO2 levels in air. Daily collections of 66 rain- 
water —— were measured for pH. Using stand- 
ard classification criteria, 28.5% were acidic 4 
< 5.6), 21.5 were normal (ph 5.6-6.0) and 

were alkaline (pH > 6.0). The study of two oeri- 
ods (one very unstable and one moderately stable) 
covering several days of rainfall revealed lower 
pH and SO2 concentrations in the air after the 
unstable period, indicating the importance of at- 
‘ weer cleansing over short periods of time. 


W88-07 iB» 


ACID DROPS PROJECT: POLLUTION MONI- 
TORING BY YOUNG PEOPLE, 

Field Studies Council, Epping Forest Conservation 
om Fem. ah ae Loughton, Essex IG10 4AF. 


Biological moo of the Linnean Society 
Vol. 32, No. 1, p 127-135, September 
1987. 3 fig, 8 ref. 

Dee *Pollution monitoring, 


*Public _ participation, 
Rainfall ite studies, Weather data. 


‘Aca rain, 





An innovative and ambitious project was launched 
by the Advisory Centre for Education (ACE), 
Cambrid, e, in "971. Following publicity in a 
Sunday Times article, 10,000 Clean Water Kits 
were distributed to young people throughout the 
U.K. Each kit contained the necessary study mate- 
rial to identify chosen freshwater indicator species, 
such as stonefly nymphs, freshwater shrimps and 
blood worms. Using these bioindicators and notes 
on the presence or absence of fish, clean water 
streams were distinguished from three other cate- 
gories of polluted water. The success of the ACE 
surveys gave rise to a permanent young people’s 
environmental club called ‘Watch’, which is now 
the junior gg, the Royal Society for Nature 
Conservation. e sheer gee and enthusiasm 
of young, environmentally concerned people, 
m kes possible the quhering of information on a 
far wider scale than can be professionally 
achieved. Two thousand kits were distributed, and 
an estimated 10,000 young people were involved in 
collecting acid rain records during January and 
February 1985. Fifty percent of record forms were 
completed, less than the 80% for the Clean Water 
project, but considerably more than the 10% for 
the Air Pollution project, suggesting a high level 
of interest and conscientiousness. The Acid Drops 
survey successfully demonstrated the general me- 
teorological link with acidity patterns over the 
U.K., using a standard technique of known error, 
and on a wider scale than was previously possible. 
(Alexander-PTT) 

W88-07129 


GASEOUS POLLUTANT AND ACIDIC RAIN 
IMPACTS ON CROPS IN E UNITED 
STATES: A COMPARISON, 

National Acid Precipitation Assessment Program, 
Washington, DC. 

For primary bibliographic entry see Field 5B. 
W88-07148 


GROWTH PARAMETER AND YIELD COMPO- 
NENT RESPONSE OF FIELD CORN TO SIMU- 
LATED ACID RAIN, 

Illinois Univ., Urbana. Dept. of Agronomy. 

For primary bibliographic entry see Field 5C. 
W88-07176 


STATISTICAL APPROACH OF THE ARIDIFI- 
CATION PROCESS IN WESTERN AFRICA 
(APPROCHE STATISTIQUE DE L’ARIDIFICA- 
TION DE L’AFRIQUE D L’QUEST), 


WATER CYCLE—Field 2 


Precipitation—Group 2B 


Ecole Nationale Superieure des Mines de Paris, 
Fontainebleau (France). 

P. Hubert, and J.-P. Carbonnel. 

Journal of Hydrology JHYDA7, Vol. 95, No. 1/2, 
p 165-183, 15 November 1987. 9 fig, 1 tab, 44 ref. 


Descriptors: *Desertification, *Climate change, 
*Climatic data, *Climatology, *Arid climates, 
*Statistical analysis, *Africa, *Rainfall, Regression 
analysis, Weather data collections, Meterological 
data collection, Hydrology, Niger, Mali, Burkina 
—— Gambia, Cape Verde, Mathematical 
models. 


The statistical study of 42 rainfall series from Niger 
to Senegal, the length of which is between 37 and 
97 years, points out the nonstationarity of these 
series and suggests a climatic jump about 1969- 
1970. An integrated autoregressive model of order 
(p, 1, 0) can be fitted to most of these series but 
such a model remains useless for operational pur- 
poses. Some climatological, meterological, and hy- 
drological consequences are discussed. (Author’s 
abstract) 

W88-07200 


DISAGGREGATION OF DAILY RAINFALL, 
Pima County Department of Transportation and 
sae Control, 1313 S. Mission Road, Tucson, AZ 
J. Hershenhorn, and D. A. Wollhiser. 

Journal of Hydrology JHYDA7, Vol. 95, No. 3/4, 
p 299-322, 30 November 1987. 21 fig, 2 tab, 21 ref. 


Descriptors: *Rainfall, *Rainstorms, *Temporal 
distribution, *Mathematical models, *Rain gages, 
Rainfall infiltration, Rainfall-runoff relationships, 
Surface runoff, Rainfall simulation, Statistical anal- 
ysis, Arizona. 


Greater emphasis is being placed on the use of 
physically-based infiltration models to estimate sur- 
face runoff, and these models are sensitive to the 
distribution of rainfall amounts in time periods as 
short as 5 min.; however, such data are not always 
readily available. A parameter-efficient model for 
disaggregating daily rainfall into individual storms 
is presented. This model allows simulation of the 
number of rainfall events (storms) in a day, and the 
amount, duration, and starting time of each event, 
given only the total rainfall on that day and on the 
preceding and following days. Twenty-three years 
of data for July and August, from a gage on the 
Walnut Gulch Experimental Watershed, were used 
to find the appropriate model structure and to 
estimate parameters. Statistical tests indicate that 
simulated sequences of storms compare favorably 
with observed sequences, and that the disaggrega- 
tion model structure and parameters identified for 
one gage provide a satisfactory fit for three sta- 
tions within a 121-km radius where elevation dif- 
fers by as much as 244 m, and mean annual rainfall 
differs by up to 76 mm. (Author’s abstract) 
W88-07208 


COMBINED HYDROLOGIC SAMPLING CRI- 
TERIA FOR RAINFALL AND STREAMFLOW, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 7A. 
W88-07209 


FIELD INVESTIGATIONS OF THE NATURE 
OF WATER-TABLE RESPONSE TO PRECIPI- 
TATION IN SHALLOW WATER-TABLE ENVI- 
RONMENTS, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
K. S. Novakowski, and R. W. Gillham. 

Journal of Hydrology JHYDA7, Vol. 97, No. 1/2, 
p 23-32, January 15, 1988. 7 fig, 1 tab, 4 ref. 


Descriptors: *Infiltration, *Groundwater recharge, 
*Recharge, *Water table rise, *Capillary zone, 
*Rainfall infiltration, *Groundwater level, On-site 
studies, Hydraulic gradient, Capillary water, Geo- 
hydrology, Tensiometers, Simulated rainfall, Shal- 
low water. 





Field 2—WATER CYCLE 


Group 2B—Precipitation 


Several water-table response tests performed in 
undulating topography at a field site near Chalk 
River, Ontario were analyzed to gather detailed 
field information on the nature of the water-table 
rise in response to precipitation in a shallow water- 
table environment. The tests were performed by 
applying simulated rainfall to a study site instru- 
mented in detail with porous membrane tensio- 
meters. Changes in hydraulic head were measured 
using a pressure transducer and a hydraulic switch. 
A disproportionate rise in the water table was 
observed in areas where the zone of tension satura- 
tion (capillary fringe) extended to ground surface. 
For example, for rainfall of 5 mm over a duration 
of 5.3 min, the water table in the lowest-lying areas 
rose about 13 cm while the rise in the area of 
higher ground was only 5 cm. As a result of the 
difference in response between the low-lying and 
higher ground, complex and transient hydraulic 
gradients were established directed away from the 
low-lying area. The magnitude of the response in 
the low-lying area can only be explained by the 
presence of the capillary fringe. (Author’s abstract) 
W88-07295 


PROBABLE MAXIMUM 
FOR DESIGN 
STATES, 
National Weather Service, Silver Spring, MD. 
Office of Hydrology. 

E. M. Hansen. 

Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 
p 267-278, December 1987. 4 fig, 1 tab, 12 ref. 


PRECIPITATION 
FLOODS IN THE UNITED 


Descriptors: *Design floods, *Probable maximum 
precipitation, *Maximum ects floods, *Rain- 
storms, *Flood data, Depth-area-duration analysis, 
United States, Orographic precipitation. 


The usage of probable maximum precipitation 
(PMP) estimates as a basis for determining the 
probable maximum flood (PMF) for use in hydro- 
logic design is approaching 50 years in the U.S. 
The foundation for determining the level of PMP 
is the extreme storm record and the concepts of 
storm maximization, transposition and envelop- 
ment. Modifications to the procedure have contin- 
ued to evolve over this period. Concepts of within- 
storm precipitation, preferred isohyetal pattern ori- 
entation and concurrent precipitation into basins 
outside the primary drainage of the PMP storm 
have been developed during the last 10 years. The 
most recent work in determining PMP for highly 
orographic regions is briefly outlined. Current 
practice in the U.S. is to evaluate the level of PMP 
through comparison studies with observed storm 
amounts and other rainfall indices. (Author’s ab- 
stract) ‘ 

W88-07404 


STUDY OF DESIGN STORMS IN CHINA, 
Nanjing Research Institute of Hydrology and 
Water Resources, Nanjing, Jiangsu Province (P.R. 
of China). 

J. Wang. 

Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 
p 279-291, December 1987. 6 fig, 2 tab, 4 ref. 


Descriptors: *Depth-area-duration analysis, 
*Design storms, *Design floods, *Probable maxi- 
mum precipitation, *Rainstorms, *China, *Fre- 
quency analysis, Storms. 


A study of design storms mainly involves frequen- 
cy analysis of point rainfall, depth-duration rela- 
tionships, depth-area relationships and storm pat- 
terns. Depth-area-duration analyses based 1,000 
storm events were performed for most of China, 
and have made it possible to develop design storms 
and the basis of adequate data analysis. This paper 
discusses the application of some effective methods 
used in China, e.g. the full use of storm data 
(including data from field investigation), storm 
data regionalization, development of isoline maps 
of statistical parameters of different durations, 
study of the ‘fixed-point to fixed-area relationship’ 
and evaluation of Probable Maximum Precipita- 
tion. (Sand-PTT) 

W88-07405 


DETERMINISTIC APPROACH TO INFLOW 
DESIGN RAINFLOOD DEVELOPMENT AS 
APPLIED BY THE U.S. BUREAU OF RECLA- 
MATION, 

Flood Section, U.S. Bureau of Reclamation, PO 
Box 25007, Denver, CO 80225. 

For primary bibliographic entry see Field 2A. 
W88-07406 


ANALYSIS OF THE DESIGN STORM TIME- 
INTENSITY PATTERN FOR MEDIUM AND 
SMALL WATERSHEDS, 

Hydrological General Station of Guangdong Prov- 
ao (P.R. of China). 


Journal of Hydrology JHYDAT, Vol. 96, No. 1-4, 
p 305-317, December 1987. 4 fig, 6 tab, 5 ref. 


Descriptors: *Design storms, *Design floods, 
*Rainfall distribution, *Rainstorms, *Watersheds, 
*Flood data. 


For medium and small watersheds (area < 1,000 sq 
km), due to a lack of observed discharge data, the 
design flood is generally derived from the desi 
storm. The traditional method is to assume that the 
design storm has the same frequency as the design 
flood. The present method for the computation of 
the design storm is based on point precipitation, 
and only the recurrence frequency of annual maxi- 
mum values for various durations is considered. 
The distribution of storm rainfall among various 
durations during the course of a storm has not been 
well studied, and the correlation between storms 
and the associated floods has not been done either. 
In order to analyze the method commonly used in 
practice for the derivation of the design storm 
pattern, three hydrological stations with different 
control areas were selected. Based on the areal 
average rainfall and an analysis of the correlation 
between storms and floods, a reasonable method 
for determining the design storm pattern can be 
obtained. This analysis showed that it is reasonable 
to synthesize and select the design storm pattern 
for medium and small watersheds from the areal 
storm pattern corresponding to the observed major 
floods for watersheds of similar size, and then to 
derive the storm pattern by controlling the subseg- 
ments which have the same frequency. Because it 
is inconvenient to have too many control dura- 
tions, the minimum control duration should be 
selected on the basis of lag time, ml, of a unit 
hydrograph. For the selection of a typical storm, 
the uniformity of the spatial distribution of the 
storm should be noticed. For a watershed >500 sq 
km, the spatial distribution of rainfall should be 
considered in designing the storm pattern. (Au- 
thor’s abstract) 

W88-07407 


DETERMINATION OF DESIGN 
USING STORM DATA, 

Corps of Engineers, Washington, DC. 
E. A. Stallings. 

Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 
p 319-328, December 1987. 2 fig, 2 tab, 14 ref. 


FLOODS 


Descriptors: *Design floods, *Flood data, *Spill- 
ways, “Hydraulic design, *Reservoir design, 
*Probable maximum precipitation, *Rainstorms, 
Catchment areas, Hydrographs, Safety, Flood 
routing, Snowmelt, Economic aspects. 


A brief historical perspective of hydrologic analy- 
ses used in the determination of spillway sizing is 
presented. The procedures for determining a rea- 
sonable upper limit of flood potential for a given 
drainage basin is described. A previous paper by 
the National Weather Service detailed the devel- 
opment of probable maximum precipitation esti- 
mates. These estimates form the basis for the deter- 
mination of spillway design floods which are used 
to size spillways of major reservoirs for the U.S. 
Army Corps of Engineers. Nationwide, the Corps 
has constructed hundreds of reservoirs which are 
operated for flood control, navigation, hydroelec- 
tric power and other purposes. These reservoirs 
are sized based on storm data and must withstand 
the most severe flood likely to occur. The design 
data include antecedent storms, infiltration, unit 
hydrographs and other spillway design floods. Em- 


hasis is on designing safe reservoirs vs. design 
lood selection based on economical consider- 
ations. A brief discussion of the similarities of 
design floods used by other Federal construction 
agencies is presented. (Author’s abstract) 
W88-07408 


RESEARCH ON STATISTICAL ESTIMATION 
OF STORM TRANSPOSITION, 

Northwest China Hydroctectric Investigation and 
Design Institute, Ministry of Water Resources and 
Electric Power, Xian, Shaanxi Province (P.R. of 
China). 

For primary bibliographic entry see Field 2E. 
W88-07410 


STUDY OF THE RELATIONSHIP BETWEEN 
STORM RAINFALL AND FLOOD BASED ON 
ANALYSIS OF THE ‘83.77 FLOOD AT ANKANG 
IN THE HAN RIVER BASIN, 

Haihe River Water Conservancy Commission, 
MWREP, Tianjin (P.R. of China). 

For primary bibliographic entry see Field 2E. 
W88-07411 


DESCRIPTION OF LOW- AND HIGH-ACID 
PRECIPITATION, 

North Central Forest Experiment Station, Grand 
Rapids, MN. Forestry Sciences Lab. 

E. S. Verry, and A. R. Harris. 

Water Resources Research WRERAO, Vol. 24, 
No. 4, p 481-492, April 1988. 12 fig, 5 tab, 32 ref. 


Descriptors: *Model studies, *Acid rain, *Water 
chemistry, *Water pollution sources, *Cations, 
Tons, Acids, Acidity, Rainfall, Statistical analysis, 
hydrogen ion concentration. 


A model was developed to group precipitation 
samples from any location into four strata that 
represent collections of similar chemistry. Logic 
and cation frequency were used first to define low- 
and high-salt samples, and then regression analysis 
was used to define low- and high-H samples. Low- 
H concentrations ranged between 0 and 13 micro- 
eq/L. Hydrogen regressed on the sum of NO3 + 
SO4 showed two consistent equations: one for 
normal H concentrations and one for emission- 
related, high-H concentrations. Delta analysis (the 
change in concentration between group means) 
and analysis of regression residuals between ion 
pairs and a third common ion revealed strong 
correlations for H:NO3, H:SO3, NH4:SO4, and 
Na:Cl in low-salt, highly acid precipitation sam- 
ples. Hydrogen, SO4, NO3, and NH4 compose 
95% of acid precipitation chemistry in the United 
States. Significant correlations for NH4:NO3 and 
all other ion pairs did not exist in samples from 
highly acid, low-salt collections. Nitrate and SO4 
carried H at average portions of 36 and 64%, 
respectively, regardless of H concentrations. Vari- 
ation in these portions of + or - 15% was site 
specific and not a function of H concentration. 
(Author’s abstract) 

W88-07438 


EVALUATION OF THE EQUILIBRIUM CAL- 
WITHIN 


CULATIONS ACIDIFICATION 
MODELS: THE EFFECT OF UNCERTAINTY 
IN MEASURED CHEMICAL COMPONENTS, 
Syracuse Univ., NY. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5C. 
W88-07443 


DEUTERIUM IN WATER VAPOR ABOVE THE 
ATMOSPHERIC BOUNDARY LAYER, 

City Coll., New York. Dept. of Earth and Plane- 
tary Sciences. 

S. D. Gedzelman. 

Tellus TELLAL, Vol. 40B, No. 2, p 134-147, 
April 1988. 13 fig, 2 tab, 26 ref. NSF ATM Grants 
81 16371 and 83 13954. 


Descriptors: *Model studies, *Isotope studies, *At- 
mospheric physics, *Deuterium, *Water vapor, 
Prediction, Tracers, Weather. 





A model for the isotopic composition of water 
vapor above the atmospheric boundary layer in- 
cludes the effects of isotope fractionation and ver- 
tical turbulent transport of vapor. It utilizes an 
assumed air trajectory in which an air parcel ini- 
tially acquires water vapor over the ocean, rises 
dry and then moist adiabatically, and finally sinks 
to the observed conditions of height, temperature 
and dew point temperature. Discrepancies between 
model predictions and actual profiles are shown to 
have characteristic signatures which render the 
isotopic composition of water vapor of potential 
value as a dynamic tracer of atmospheric processes 
and motions. (Author’s abstract) 

W88-07479 


ORIGIN AND COMPOSITION OF SAMOAN 
ACID PRECIPITATION, 

National Oceanic and Atmospheric Administra- 
tion, Silver Spring, MD. Air Resources Lab. 

For primary bibliographic entry see Field SB. 
W88-07480 


MODELLING EXTREME RAIN SEQUENCES 
IN ZAMB 


tt of Water Affairs, P.O. Box 772, 
Maseru 100 (Lesotho). 
T. C. Sharma. 


Journal of Hydrology JHYDA7, Vol. 93, No. 1-2, 
p 101-111, August 15, 1987. 4 fig, 3 tab, 13 ref. 


Descriptors: *Rainfall intensity, *Mathematical 
models, *Statistical analysis, *Intensity-duration- 
return period, *Rainfall, Zambia, Precipitation, 
Model studies, Probabalistic process. 


The annual maximum daily rainfall sequences and 
rainfall intensities ranging from 5 min to 24 h 
duration in Zambia were subjected to statistical 
analyses. The annual maximum daily rainfall se- 
quences can be modelled satisfactorily using the 
extreme value type 1 distribution to obtain extreme 
daily rainfall magnitude versus return period rela- 
tionships. The annual maximum rainfall intensities 
for varying durations fit satisfactorily the extreme 
value type 1 distribution. The rainfall intensity- 
duration-return period interactions fitted a power 
law relationship. (Author’s abstract) 

W88-07528 


USE OF CROSS-CORRELATION ANALYSIS IN 
STUDIES OF PATTERNS OF RAINFALL VAR- 
IABILITY, 

R. Berndtsson. 

Journal of Hydrology JHYDA7, Vol. 93, No. 1-2, 
p 113-134, August 15, 1987. 8 fig, 26 ref. 


Descriptors: *Correlation analysis, *Rainfall, 
*Mathematical studies, *Spatial distribution, *Rain- 
fall distribution, *Topography, Precipitation, Tuni- 
sia, Statistics. 


Cross-correlation structures based on daily rainfall 
data recorded during a period of 5 years at 67 
stations throughout Tunisia were used to examine 
spatial rainfall variability. Basic ge cage of the 
correlation-distance function such as cumulating 
period, exclusion versus inclusion of dry periods, 
and data volume were analyzed. Analysis of the 
correlation patterns for each month showed that 
two periods (February-May, and September-No- 
vember) are delimited by a period of great instabil- 
ity (December-January) and by the dry period 
(June-August). Three main rainfall regions could 
be distinguished, delimited and governed mainly 
by the topography and the coastal influence. (Au- 
thor’s abstract) 

W88-07529 


STORM TRACKING 
DATA, 

Lund Univ. (Sweden). Dept. of Water Resources 
Engineering. 

J. Niemczynowicz. 

Journal of Hydrology JHYDA7, Vol. 93, No. 1-2, 
p 135-152, August 15, 1987. 6 fig, 2 tab, 27 ref. 


USING RAIN GAUGE 


Descriptors: *Rainfall distribution, *Rain 


ages, 
*Storm runoff, *Forecasting, *Rainfall-runo 


rela- 


tionships, Sweden, Hydrographs, Precipitation, 
Regional variation. 


The unknown a distribution and kinematics of 
short-term rainfall are recognized as the most im- 
portant reasons for errors in runoff simulation on 
urban catchments. Since the storm movement in- 
fluences the shape of the runoff hydrographs, 
modern rainfall input should include. patterns of 
this movement. In order to be able to take rainfall 

i tics into account in runoff simulation, rain 
movement parameters must be extracted from the 
rainfall data itself or taken from other phenomena 
such as wind movement at high altitude. Three 
different storm tracking methods were applied to a 
set of rainfall data from the 12-gauge network in 
Lund, Sweden. The main conclusion is that a 
really objective and reliable storm tracking method 
does not exist yet. When more than one rainfall 
cell is simultaneously present over the rain gauge 
network, all so-called objective methods fail or 
must lose their objectivity. On the other hand, 
when the rainfall data are good, the storm move- 
ment pattern can be easily, though subjectively, 
recognized. Then, simple methods based on trian- 
gulation work equally well as more sophisticated 
methods based on spatial correlation. The existence 
of a relation between rainfall and high-altitude 
wind movement is well documented. 
However, further studies subjected to derivation of 
storm movement parameters from gauge data are 
still important in order to quantify this relationship 
better and to explain eventual regional differences. 
(Author’s abstract) 


RAINFALL VARIATIONS IN THE GALILEE 
(ISRAEL): I. VARIATIONS IN THE SPATIAL 
DISTRIBUTION IN THE PERIODS 1931-1960, 
AND 1951-1980, 

Haifa Univ. (Israel). Dept. of Geography. 

H. Kutiel. 

Journal of Hydrology JHYDA7, Vol. 94, No. 3-4, 
p 331-344, October 30, 1987. 4 fig, 2 tab, 19 ref. 


Descriptors: *Rainfall, *Israel, *Seasonal variation, 
*Rainfall distribution, *Rainfall intensity, Spatial 
distribution, Data interpretation, Trend surface 
analysis, Galilee. 


Mean monthly rainfall from different stations in 
the Galilee (northern Israel) for the periods 1931- 
1960 and 1951-1980, have been correlated with 
longitude, latitude and altitude of each station. A 
seasonal pattern of the explained variance by each 
of the variables has been found. At the beginning 
of the rainy season, the rainfall is correlated most 
strongly with the longitude of the stations, during 
the main rainy season with the altitude and at the 
end of the rainy season with the latitude of the 
stations. In the period 1951-1980 the correlation 
with latitude was weaker than in the period 1931- 
1960. The decrease in the correlation may be at- 
tributed to a shift in the depressions’ tracks in the 

Mediterranean and to cloud seeding. A 
trend surface analysis of the isohyetal orientation 
reflects the same seasonal pattern: a shift from a 
mainly N-S orientation at the beginning of the 
rainy season, to a mainly E-W or even ESE-WNW 
orientation at the end of it. (Author’s abstract) 
W88-07584 


ANALYSIS OF SULFUR-CONTAINING COM- 
PONENTS OF A SOIL TREATED WITH SIMU- 
LATED ACID RAIN, 

Queen’s Univ., Kingston (Ontario). Dept. of 
Chemistry. 

For primary bibliographic entry see Field SB. 
W88-07588 


AEROSOL AND CLOUDWATER PROPERTIES 
AT WHITEFACE MOUNTAIN, NEW YORK, 
National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Air Resources Lab. 

For primary bibliographic entry see Field 5B. 
W88-07596 


PEATLAND WATER CHEMISTRY IN CEN- 
TRAL ONTARIO IN RELATION TO ACID 
DEPOSITION, 


WATER CYCLE—Field 2 


Precipitation—Group 2B 


Canadian Wildlife Service, Ottawa (Ontario). 
For primary bibliographic entry see Field 5B. 
W88-07599 


CHEMICAL COMPOSITION OF HOARFROST, 
RIME AND SNOW DURING A WINTER IN- 
VERSION IN UTAH, U.S.A., 

Utah Univ., Salt Lake City. Dept. of Geology and 
Geophysics. 

For primary bibliographic entry see Field 5B. 
W88-07605 


DESIGN AND USE OF A COLLECTOR FOR 

THE IN S'TU ISOLATION OF PARTICULATE 

i ORGANIC SPECIES IN PRECIPITA- 
IN, 

Oregon State Univ., Newport. Hatfield Marine 

Science Center. 

For primary bibliographic entry see Field 5A. 

W88-07614 


SIMULATED ACID RAIN AND THE IMPOR- 
TANCE OF ORGANIC LIGANDS ON THE 
AVAILABILITY OF ALUMINUM IN SOIL, 
Cooperative Inst. for Research in Environmental 
Science, Boulder, CO. 

For primary bibliographic entry see Field 5B. 
W88-07615 


ACIDIFICATION TRENDS IN SWEDEN, 
Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 

For primary bibliographic entry see Field SB. 
W88-07617 


TRACE METALS IN PRECIPITATION IN 
SWEDEN, 

Dept. of Meteorology, Univ. of Stockholm, S-106 
91 Stockholm, Sweden. 

For primary bibliographic entry see Field 5B. 
W88-07619 


OBJECTIVE ANALYSIS OF MONTHLY CLI- 
MATOLOGICAL FIELDS OF TEMPERATURE, 
SUNSHINE, RAINFALL PERCENTAGE AND 
RAINFALL AMOUNT, 

Meteorological Service, Glasnevin Hill, Dublin 9, 
Ireland. 

J. E. M. Hamilton, P. Lennon, and B. O’Donnell. 
Journal of Climatology JOUCD2, Vol. 8, No. 2, p 
109-124, March-April 1988. 10 fig, 1 tab, 17 ref. 


Descriptors: *Model studies, *Climatology, 
*Weather data collections, *Rainfall, *Mapping, 
*Computer programs, *Temperature, Stochastic 
process, Mathematical studies, Simulation, Ireland, 
Least squares method, Interpolation, Quadratic ap- 
proximation. 


An objective method of drawing climatological 
maps of sunshine, temperature, rainfall percentage 
and rainfall amount, which is used operationally at 
the Irish Meteorological Service in Dublin, is de- 
scribed. The interpolation is based on McLain’s 
method of distance weighted least squares quadrat- 
ic approximation. The observations are interpolat- 
ed directly to a regular (rectangular) mesh, with- 
out the use of a first-guess, and the resultant field is 
contoured and shaded using a standard contouring 
package. This basic interpolation gave some spuri- 
ous results near the coast and in data void areas 
when it was applied in its original form. These 
problems were overcome by the introduction of 
dummy values in such regions and a method was 
developed for calculating such values automatical- 
ly based on nearby observations and various clima- 
tological normals. The method has been in oper- 
ational use since February 1985 and the results are 
of quality comparable to the manual method which 
this computer method had replaced. (Author’s ab- 
stract) 

W88-07627 
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Group 2B—Precipitation 


DEVELOPMENT PROCESSES FOR FIVE DE- 
PRESSION SYSTEMS WITHIN THE POLAR 
BASIN, 

Waterloo Univ. (Ontario). Dept. of Geography. 
E. F. Ledrew. 

Journal of Climatology JOUCD2, Vol. 8, No. 2, p 
125-153, March-April 1988. 19 fig, 1 tab, 38 ref. 
NSF Grant No. DPP-85-20883 and ONR Contract 
N00014-83-C-0070. 


Descriptors: *Climatology, *Model studies, *At- 
mospheric physics, *Polar regions, *Advection, 
*Air currents, *Baroclinicity, Thermal conductivi- 
ty, Arctic, Weather, Latent heat, Energy, Arctic 
zone, Greenland, Asia, Feedback. 


Five synoptic sequences in the Polar Basin are 
studied on a day by day basis. A diagnostic model 
is used to illustrate the relative roles of the dynam- 
ic properties of the advected air flow in compari- 
son to mechanisms related to the characteristics of 
the underlying surface. The properties of the ad- 
vected air flow are the major contribution to the 
vertical circulation associated with synoptic evolu- 
tion and are a necessary condition. Latent heat 
release may also be a significant mechanism which 
supports the proposal by others that a CISK type 
process may contribute to further development in 
the Arctic. The surface sensible heat flux is not a 
necessary process and it may at times oppose the 
vertical circulation when warm air is advected into 
the region of development within the circulation of 
the depression. The surface frictional effect is a 
minor contribution within the central Polar Basin 
but is a significant process in systems migrating 
along the Asiatic coastline. A feedback linkage 
between synoptic evolution and intensification of 
the baroclinicity is proposed in the Greenland 
region for a cold low type of vortex. A cold pool, 
apparently created by intense radiative cooling 
over Greenland, was identified in early July. There 
was significant advective convergence associated 
with the thermal gradients which contributed to 
synoptic development as the depression migrated 
around this pool. It appears that the intensification 
of the potential temperature gradient with the ad- 
vection maintained the baroclinicity, despite warm 
air advection into the center of the pool. This is an 
interesting feature which requires further study 
and confirmation. (Author’s abstract) 

W88-07628 


SYNOPTIC CLIMATOLOGICAL ANALYSIS 
OF RAINFALL VARIABILITY IN SOUTH- 
EASTERN AUSTRALIA, 

Dept. of Geography and Cainozoic Research Unit, 
Monash Univ., Clayton, Victoria 3168, Australia. 
P. H. Whetton. 

Journal of Climatology JOUCD2, Vol. 8, No. 2, p 
155-177, March-April 1988. 11 fig, 53 ref. 


Descriptors: *Climatology, *Rainfall variability, 
*Principal component analysis, *Barometric pres- 
sure, *Weather data collections, *Regional analy- 
sis, *Mathematical studies, *Rainfall, *Australia, 
Atmospheric physics, Wind, Weather. 


Monthly rainfall data for the state of Victoria in 
south-eastern Australia were analyzed using princi- 
pal component analysis and Varimax orthogonal 
rotation, with the intention of revealing typical 
patterns of rainfall variability. Two data sets were 
used: a spatially detailed set for 1970-1980, and a 
less spatially detailed set for 1905-1980. The first 
five rotated principal component patterns (RPCPs) 
produced from the two data sets showed the same 
structure. These five RPCPs each dominated rain- 
fall over a particular sub-region, and the climatic 
regionalization that this suggested appeared to be 
one strongly determined by topography. The 
anomalies of Australian region mean monthly 
mean sea-level (MSL) pressure associated with 
these five RPCPs of rainfall were determined using 
correlational techniques. Of the five main RPCPs 
of rainfall, the pattern based in the south-west of 
the state showed the strongest relationship with 
monthly pressure anomalies, and was associated 
with the occurrence of onshore westerly winds. 
The results for the rainfall pattern based in north- 
ern Victoria were perhaps the most interesting. 
Rainfall in this region was related to the occur- 
rence of anomalous northerly winds through 


south-eastern Australia, although through the 
cooler months of the year these winds accompa- 
nied a low pressure anomaly centered over central 
Australia, whereas in the warmer months they 
were associated with a high pressure anomaly cen- 
tered to the south-east of the continent. This north- 
ern rainfall pattern also showed some month to 
month persistence, and a distinct correlation with 
the Southern Oscillation. (Author’s abstract) 
W88-07629 


CHANGES IN PRECIPITATION CONDITIONS 
IN THE WESTERN MEDITERRANEAN OVER 
THE LAST CENTURY, 

Inst. of Meteorology and Climatology, Aristotelian 
Univ. of Thessaloniki, Greece. 

P. Maheras. 

Journal of Climatology JOUCD2, Vol. 8, No. 2, p 
179-189, March-April 1988. 3 fig, 1 tab, 32 ref. 


Descriptors: *Climatology, *Weather data collec- 
tions, *Mathematical studies, *Rainfall, *Mediter- 
ranean, *Time series analysis, Seasonal variation, 
Weather, Weather patterns, Principal component 
analysis. 


A study of precipitation variations over the west- 
ern Mediterranean is given, for a period of 95 years 
(1891 to 1985), based on the use of Principal Com- 
ponent Analysis. The curves for the scores are 
traced and then analyzed for annual as well as 
seasonal precipitation. Two principal moist periods 
are found (1901 to 1921 and 1930 to 1941) and two 
principal dry periods (1922 to 1929 and 1941 to 
1954). A comparison of variations in precipitation 
and zonal indices indicates that with a meridional 
circulation dominating over the western Mediter- 
ranean, there is increase in precipitation; with a 
zonal circulation dominating there is decrease in 
precipitation. (Author’s abstract) 

W88-07630 


VARIABILITY OF MEAN MONTHLY TEM- 
PERATURES AND SEMI-ANNUAL PRECIPI- 
TATION TOTALS IN EUROPE IN RELATION 
TO HEMISPHERIC CIRCULATION PAT- 
TERNS, 
Dept. of Meteorology, Climatology and Hydrolo- 
co of Lodz, Kosciuszki 21, 90-418 Lodz, 
‘oland. 


K. Kozuchowski, and K. Marciniak. 
Journal of Climatology JOUCD2, Vol. 8, No. 2, 
191-199, March-April 1988. 4 fig, 1 tab, 18 ref. 


Descriptors: *Climatology, *Weather data collec- 
tions, *Atmospheric circulation, *Mathematical 
studies, *Europe, *Weather patterns, *Rainfall, 
*Maps, Wind, Temperature, Weather, Atmospher- 
ic physics, Zonal index, Prediction. 


The influence of general hemispheric circulation 
on European temperature and precipitation was 
investigated. Data from the period 1901-1976 were 
utilized: the monthly frequencies of occurrence of 
W, E, C circulation pattern types according to the 
Wangeheim-Girs classification, monthly values of 
pressure differences between 35 deg and 65 deg N 
(zonal index), mean temperatures of January and 
July at 30 stations in both the warm season (May- 
October) and the cold season (November-April) 
and semi-annual precipitation totals for 21 stations 
in Europe. The correlation coefficients between 
the circulation characteristics and climate elements 
indicated above in Europe were calculated. Maps 
of these correlation coefficients were produced, 
with the areas of their statistical significance. The 
results show that variability of temperature, and 
also partly of precipitation in Europe are signifi- 
cantly correlated with changes of circulation pat- 
tern types. January temperature also depends on 
the zonal index. If it is assumed that in future, until 
the end of this century, an increase of W type 
frequency and a decrease of C circulation pattern 
types will take place. Northern and some central 
areas of Europe are likely to change from conti- 
nental to oceanic climate as regards temperature; 
precipitation is likely to increase in northern 
Europe. (Author’s abstract) 

W88-07631 


PRECIPITATION ACIDITY AT A RURAL SITE 
IN NORTH WALES, 

Institute of Terrestrial Ecology, Bangor, Gwyn- 
edd, Wales. 

B. Reynolds. 

Weather WTHRAL, Vol. 42, No. 8, p 236-240, 
August, 1987. 5 fig, 3 tab, 6 ref. 


Descriptors: *Water pollution sources, *Chemistry 
of precipitation, *Acid rain, *Wales, *Rural areas, 
*Data collections, Rainfall, Chemical properties, 
Hydrogen ion concentration, Distribution, Fre- 
quency distribution, Acidity. 


Daily rainfall data are presented for a year at a 
rural site in North Wales. Analysis of the data has 
identified some of the factors affecting rainfall 
acidity at the site and confirms observations made 
at other sites in the UK. Total rainfall between 
June 1, 1984 and May 31, 1985 was 1,405 mm with 
127 rain days. The rainfall weighted mean pH for 
the period was 4.73, with the most acid rainfall 
having a pH of 3.46. There is a general inverse 
relationship between hydrogen ion concentration 
and rainfall amount. Rainfall was less episodic than 
deposited acidity, indicating that the episodicity of 
hydrogen ion deposition cannot be explained 
simply by the rainfall pattern. Six days were re- 
sponsible for 30% of the deposition; they were 
characterized by very high acidity and low rain- 
fall, possibly caused by precipitation along a fron- 
tal zone at the periphery of a polluted air mass. 
Two days were characterized by lower acidities 
but relatively large amounts of rain, possibly 
caused by slow-moving frontal systems where con- 
vergence of moist low-level air produced heavy 
and prolonged rainfall. A study of 48-hr back 
trajectories for the days of highest deposition indi- 
cates that continental sources may contribute to 
pollution in Britain. (Doria-PTT) 

W88-07644 


RAINDROPS, AIR POLLUTION AND BURST- 
ING BUBBLES, 

Ecole Nationale Superieure de Techniques Avan- 
cees, Paris (France). 

For primary bibliographic entry see Field 5B. 
W88-07645 


INFLUENCE OF THE TIDE ON RAINFALL IN 
A TIDAL 

Institute of Earth Sciences, Amsterdam. 

H. F. Vugts. 

Weather WTHRAL, Vol. 42, No. 11, p 342-346, 
November, 1987. 2 fig, 1 tab, 3 ref. 


Descriptors: *Tidal effects, *Rainfall, *Tidal flats, 
*Estuaries, Weather, Tides, Temperature, Rainfall 
intensity, Depth-area-duration analysis, Distribu- 
tion, Annual distribution. 


Meteorological variables were analyzed from a 
station on the ‘Wadden’ islands in the northern 
Netherlands to investigate the observation that 
thunderstorms (usually from the south) do not 
cross the tidal flats when there is a high tide. Air 
temperature, relative humidity, windspeed and di- 
rection, rainfall, sunshine, global radiation, and air 
pressure were measured between September, 1971 
and August, 1985. To detect any significant influ- 
ence of tidal flats on the depth and duration of 
rainfall, data were divided into four groups using 
the parameters high tide (HT), low tide (LT), wind 
from the mainland (LB), and wind from the North 
Sea (SB), resulting in the combinations HTLB, 
HTSB, LTLB, and LTSB. For each month, the 
difference in rainfall depth and duration was calcu- 
lated between the situations HTLB and LTLB. 
Data were checked by ‘reverse investigations’ and 
controls. It is concluded that both rainfall depth 
and intensity are influenced by tides on the island 
of Shiermonnikoog. (Doria-PTT) 

W88-07646 


HOW OFTEN DOES IT RAIN WHERE YOU 
LIVE, 

N. J. Doesken, and W. P. Eckrich. 

Weatherwise WTHWA2, Vol. 40, No. 4, p 200- 
203, July-August, 1987. 4 fig, 1 tab. 





Descriptors: ‘*Rainfall distribution, 
*Precipitation, *Climatology, Distribution, Annual 
distribution, United States, Temporal distribution. 


Although data on average annual precipitation 
amounts for different are readily available, 
what really matters for human comfort and sched- 
uling is how often it precipitates and at what time 
of day. Published Nati Weather Service sum- 
maries for the 1951-1960 period were used to de- 
termine the average annual hours of precipitation 
for 100 selected major cities and rts in the 
United States. The percentage of total hours with 
measurable precipitation in an average year was 
determined. ‘Majority of the country meas- 
urable precipitation in less than 6% of an average 
year; Portland, Oregon has the highest frequency 
(11.5%). Moderate and hea’ _——— occur 
much less frequently than li tation, with 
0.i in or more/hr occurring oi of the time only 
in the eastern half of the country. The most heavy 

rain hours were found in New Orleans, Charleston 


most of the country. Patterns of precipitation fre- 
quency are discussed. It is concluded that percep- 
tion of climate is often dominated more by fre- 
[oy 7 paiaaamaamma (Doria-PTT) 


SIMPLE MOIST MODEL RELEVANT TO THE 
ORIGIN OF INTRASEASONAL DISTURB- 
ANCES IN THE TROPICS, 

Research Institute for yo Mechanics, Kyushu 
University, Kasuga 816, 

T. Yamagata. 

Journal of the Meteorological Soc 

JMSJAU, Vol. 65, No. 2, es bigs 16, Apel 19 garb 

fig, 38 ref, 2 append. Japan 

Contract No. ¢1302024" 


Descriptors: *Model studies, *Atmosp! a ey 
*Meteorology,matology, *Tropic zone, * 

Convection, Shallow water, Mathematicaltions, 
Temperature, Climatic zones, Wind, Buoyancy, 
Heating, Cyclones, Storms. 


A simple moist model of some basic properties 
relevant to the origin of the intraseasonal disturb- 
ances in tropics was constructed by use of the 
linear shallow-water equations on a sphere. The 
mutual interaction of equatorial dynamics and con- 
vective activity was demonstrated by releasing lo- 
calized, initial anomalies for either temperature or 
velocity. It was found that there are two intrinsic 
ways of large-scale moist adjustment processes in 
the tropics. First, it was shown that the active 
heating region associated with the convergence of 
low-level winds gates eastward spontaneous- 
ly with expansion of the zonal scale of the velocity 
. The phase speed of this or; pattern is 
ler than that red by the conver- 
gence-dependent heating. These results are consist- 
ent with recent studies of the 30-50 day oscillation 
in the tropics. Second, the model also demonstrates 
that the burst of westerly winds may excite a 
westward propagating cross-equatorial cyclone 
pair more easily than the burst of easterly winds. 
This vortex pair is mainly composed of the gravest 
Rossby waves with moist processes and is quite 
similar to the long-lived synoptic cyclone pair 
often observed over the warm SST region in the 
boa (Author’s abstract) 
W88-07681 


SIMULATION OF THE TROPOSPHERIC GEN- 
ERAL CIRCULATION WITH THE MRI AT- 
MOSPHERIC GENERAL CIRCULATION 
MODEL: PART III. THE ASIAN SUMMER 
MONSOON, 

Meteorological Research Institute, Tsukuba, Ibar- 
aki 305, Japan 

A. Kitoh, be T. Tokioka. 

Journal of the Meteorological Society of Japan 
JMSJAU, Vol. 65, No. 2, p 167-187, April, 1987. 
14 fig, 2 tab, 37 ref, append. 


Descriptors: *Atmospheric physics, *Simulation, 
*Model studies, *Asia, *Meteorology, *Climatolo- 
gy, *Monsoons, *Weather, Wind, Distribution, 
Seasonal distribution, Temporal distribution, Flow, 
Heat flow, Groundwater, Energy. 


An Asian summer monsoon simulated by a 5-layer 
heric circulation model (MRI- 

is described. Gross features of the July 
circulations are well simulated. Although the de- 
tailed rainfall distribution in the monsoon region is 
not well reproduced, the time evolution of the 
total diabatic heating distribution over the entire 
monsoon region was reasonably simulated. Quasi- 
periodic oscillations are found in the model mon- 
system. Their time evolution is quite similar 
viously described, although the simulat- 

i iod i oscillation 


Research Institute, Tsukuba, Ibar- 
¥ 305, Japan. 
T. Inoue. 


Journal of the Meteorolo gical Society of Japan 
JMSJAU, Vol. 65, No. 3, p 469-481, June, 1987. 14 
fig, 2 tab, 25 ref. 


Descri : *Meteorology, *Convective precipita- 
tion, *Rainfall area, *Satellite technology, *Infra- 
red imagery, *Clouds, Precipitation, Remote sens- 
ing, Rainfall, Weather, Radar, Statistical analysis. 


A feasibility study was conducted of delineation of 
convective rainfall area using the split window (11 


NOAA-7. Non- serge 

cirrus clouds and low-level cumulus clouds, 

cause an erroneous rainfall area ser ag ns 
objectively distinguished from cumulonimbus 
clouds by the split window data. The satellite 
rainfall areas are defined as those of cumulus and 
cumulonimbus clouds whose tops are over 700 mb 
level. The satellite rain-clouds were compared 
with concurrent radar data for eight cases. The 
study was performed over the area of 33 deg - 39 
deg N and 135 deg - 141 deg E during the summer 
season in 1984 by taking into account the availabil- 
ity of digital radar data and the a heric condi- 
tion for convective clouds. Statistics show that this 
method is better than the conventional single infra- 
red method by 12% for the probability of detec- 
tion and 13% for the false alarm ratio. Significant 
improvement in rain area delineation by this 
method in comparison with the single infrared 
method can be obtained in the situation where 
single layer cirrus clouds or low-level rain-clouds 
dominate over the study area. (Author’s abstract) 
W88-07684 


EFFECTS OF SURFACE ROUGHNESS AND 
POROSITY ON THE RIMING OF SNOW- 


Meteorological Research Inst., Yatabe (Japan). 
T. Matsuo. 


Journal of the Meteorological Society of Japan 
JMSJAU, Vol. 65, No. 4, p 635-647, August, 1987. 
17 fig, 14 ref. 


Descriptors: *Porosity, *Rime, *Snow, *Meteorol- 
» *Clouds, *Fluid droplets, Weather, Atmos- 
pheric physics. 


Collision experiments were conducted with model 
snowflakes suspended on the end of a needle in a 
vertical wind tunnel to examine the effects of 
surface roughness and porosity of snowflakes on 
their collection efficiency for cloud droplets. The 
snowflake models were disks with smali glass 
beads attached to their surface (roughness) or rec- 
tangular holes evenly spaced on their surface (po- 


WATER CYCLE—Field 2 


Precipitation—Group 2B 


rosity). The models were exposed to an airflow 
carrying saline water droplets or spherical glass 
particles. The effects of roughness and porosity 
were deduced from counting the numbers of parti- 
cles captured on the model surface or from analyz- 
ing the motion of the particles around the models. 
It was shown that the collection efficiency was 
enhanced by these effects, especially in a small 
inertia region. Very small particles, which could 
not be scavenged on the basis of impaction theory, 
== tured by the models owing to these ef- 
ie effect of the porosity generally was 
— than that of roughness. It is concluded that 
actual falling snowflakes can gather more cloud 
droplets in the smaller sizes than might be expected 
from traditional impaction theory. (Author’s ab- 
stract) 
W88-07685 


DEVELOPMENT OF CLOUD PARTICLE 
VIDEO SONDE, 

Meteorological Research Institute, Tsukuba, Ibar- 
aki 305, Japan. 

M. Murakami, T. Matsuo, T. Nakayama, and T. 
Tanaka. 

Journal of the Meteorological Society of Japan 
JMSJAU, Vol. 65, No. 5, p 803-809, October, 
1987. 10 fig, 1 tab, 12 ref. 


Descriptors: *Remote sensing, *Cloud physics, 
*Technology, *Weather, Clouds. 


A special sonde for measuring cloud particles was 
developed. The sonde, called a Cloud Particle 
Video Sonde (CPVS), has a small TV camera, and 
transmits images of cloud particles from 7 microns 
to 1,000 microns in diameter over a 1.6 GHz 
microwave link to a ground station. Observations 
show that the CPVS provides high-quality images 
of cloud particles at altitudes up to 12 km MSL. 
The number concentration of cloud particles and 
the variation of their size distribution with height 
can be calculated from the collection efficiency of 
the CPVS for water droplets as determined from a 
laboratory experiment. (Author’s abstract) 
W88-07686 


VARIATIONS IN THE ONSET OF THE 
SUMMER MONSOON OVER INDIA, 

Andhra Univ., Waltair (India). Dept. of Meteorol- 
ogy and Oceanography. 

I. Subbaramayya, O. S. R. U. Bhanu Kumar, and 
S. Vivekanandababu. 

Meteorological Magazine MTMGAS, Vol. 116, 
any 1383, p 309-317, October, 1987. 6 fig, 1 tab, 18 
ref. 


Descriptors: *Meteorology, *Climatology, *Mon- 
soons, *India, *Temporal distribution, *Snow 
cover, Wind, Distribution. 


The trend and quasi-periodicity of the variability in 
the onset of the summer monsoon over India were 
examined for the years 1956 to 1983, using linear 
regression analysis, power spectrum analysis, satel- 
lite-derived monthly mean snow-cover data, and 
correlation analysis. It was found that there has 
been a delaying trend in the date of onset over 
India, and a similar increasing trend in the snow 
cover over the northern hemisphere, Eurasia, and 
the Himalayas during 1967-80. These trends are 
consistent with the uecreasing trend in temperature 
of the northern hemisphere as well as India and the 
absence of similar trends in temperature in the 
southern hemisphere observed in the recent past. 
Power spectra of the onset dates show large power 
in the 2.0 to 2.5 years which could be associated 
with the effect of quasi-biennial oscillation. Signifi- 
cant power peaks in the 6- to 8-year period in 
northwest India and adjoining areas are also 
present, as in a 16-year period in the south penin- 
sula onset dates. For February snow cover, there is 
a significant period at 5 years. Snow covers in 
February show positive correlations with the onset 
dates, especially in central India. (Doria-PTT) 
W88-07687 


REMOTE AND IN SITU OBSERVATIONS OF 
SIERRA NEVADA WINTER MOUNTAIN 





Field 2—WATER CYCLE 
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CLOUDS: RELATIONSHIPS BETWEEN ME- 
SOSCALE STRU PRECIPITATION 
AND LIQUID WATER, 


U.S. Bureau of Reclamation, Auburn, California. 
D. W. Reynolds, and A. P. Kuciauskas. 

Journal of Applied Meteorology JAMOAY, Vol. 
27, No. 2, p 140-156, February 1988. 14 fig, 1 tab, 
38 ref, — Bureau of Reclamations Contract 
4-CR-81-038 


Descriptors: *Cloud seeding, *Weather modifica- 
tion, *Cloud physics, *Precipitation, *Storms, 
*Remote sensing, *Data acquisition, *Sierra 
Nevada, Clouds, Seasonal variation, *Mountains, 
*Weather patterns, Winter, Sierra Cooperative 
Pilot Project, Climatology, Radar, Microwaves, 
Satellite technology, Supercooling, Rainfall, 
Weather forecasting, Forecasting, Weather modifi- 
cation, Measuring instruments, Radiometry, Radio- 
sondes. 


A small subset of midaltitude, midwinter precipita- 
tion events affecting the central Sierra Nevada was 
analyzed. These examples were representative of 
60% of the storm types documented during the 
= 4 years of the Sierra Cooperative Pilot 
ject. The structure of the frontal systems was 
consistent with those observed in the U.S. Pacific 
Northwest and in the British Isles. Data were 
collected with the following instruments: vertically 
pointing microwave radiometer, conventional 
radar, satellite imagery, and detailed time cross 
sections of rawinsonde data. The highest concen- 
tration of supercooled liquid water occurred after 
e of an upper jet with accompanying upper- 
level front or surface cold anafronts and/or kata- 
fronts. These frontal passages led to decreasing 
cloud thickness, warming cloud tops, decreasing 
precipitation rate, and shallow embedded convec- 
tion over the mountain range. Discontinuities in 
cloud top temperature, rainbands, and decreasing 
echo height, associated with the passage of the 
upper jet and accompanying front, was identified 
with satellite and radar several hours before affect- 
ing the Sierra Nevada, thus providing for the onset 
or increase in supercooled liquid water. These 
clouds are conducive to seeding because the super- 
cooled liquid water exists in the colder, more con- 
vective airmass, which increases the dispersal of 
seeding materials and increases the activation of 
the silver iodide nucleant. (Cassar-PTT) 
W88-07691 


RAINFALL ENERGY IN EASTERN AUSTRA- 
LIA: INTENSITY-KINETIC ENERGY RELA- 
TIONSHIPS FOR CANB! oie 
Commonwealth Scientific and Industrial Research 
Or; tion, Canberra (Australia). Div. of Soils. 
P. I. Kinnell. 

Australian Journal of Soil Research ASORAB, 
Vol. 25, No. 4, p 547-553, 1987. 2 fig, 9 ref. 


Descriptors: *Rainfall, *Kinetic energy, *Rainfall 
rage Kinetics, Precipitation intensity, Austra- 
lia, Erosion, Comparison studies, Canberra, Gun- 
nedah, Mathematical equations, Rainfall distro- 
meters, Air turbulence. 


Much of the energy causing erosion under rainy 
conditions is derived from the expenditure of kinet- 
ic energy of raindrops as they hit soil and surface- 
water layers. Rainfall kinetic energy values meas- 
ured with a Joss-Waldvogel rainfall distrometer 
near Canberra are reported and compared with 
other data obtained in Australia using the same 
measurement technique. No substantial difference 
was observed in the relationships between rainfall 
intensity and kinetic energy at two inland sites, 
Canberra and Gunnedah, located 480 km apart. 
Mathematical equations are presented that allow 
reasonable estimation of the amount of rainfall 
energy available to generate erosion in much of the 
inland area of south-eastern Australia. The data 
provided support the theory that the inherent in- 
stability of large raindrops results in relatively few 
large raindrops surviving the high degree of air 
turbulence that is associated with high rainfall in- 
tensities. (Wood- 
W88-07705 


RAINFALL CONDITIONS AND EROSIVITY IN 
THE NJALA AREA OF SIERRA LEONE, 


Department of Environmental Studies and Geog- 
raphy, Njala University College, University of 
Sierra Leone, Private Mail Bag, Freetown, Sierra 
Leone. 

For primary bibliographic entry see Field 2J. 
W88-07710 


STATISTICAL STUDY OF THE NORTH 
DAKOTA CLOUD MODIFICATION PROJECT, 
Oklahoma Univ., Norman. Oklahoma Climatologi- 
cal Survey. 

For primary bibliographic entry see Field 3B. 
W88-07741 


MESOSCALE ACID DEPOSITION MODEL: 
PRELIMINARY APPLICATIONS AND A 

GUIDE FOR USER INTERFACE, 

Iowa Univ., Iowa City. Dept. of Chemical and 

Materials Engineering. 

For primary bibliographic entry see Field 5B. 

W88-07757 


EFFECTS OF RAINFALL ON THE SEASONAL 
THERM 


Naval Postgraduate School, Monterey, CA. 

G. H. Garzon. 

Available from the National Technical Information 
Service, pd gy oem VA. 22161, as AD-A 184-432. 
Price codes: A04 in paper copy, AOI in microfiche. 
Thesis Submitted for Partial Fulfillment of the 
Requirements for the Degree of Master of Science 
in Meteorology and Oceanography, June 1987. 69 
p, 24 fig, 1 tab, 14 ref. 


Descriptors: *Rainfall, *Thermocline, *Oceanogra- 
phy, *Salinity, *Thermal stratification, Mixing, 
Temperature, Precipitation, Marine environment, 
Simulation analysis, Model studies, Seasonal varia- 
tion. 


An oceanic planetary boundary layer model was 
used to determine the effects of fresh water flux on 
the seasonal pycnocline and mixed layer at Ocean 
Station ‘P’ (30. N, 145 W). First sensitivity of the 
model was tested by constant forcing with a range 
of values of precipitation minus evaporation. Then 
realistic forcing with daily average evaporation, 
monthly average precipitation values, observed 
winds and heat fluxes were applied to the model 
for a simulation of the year 1967. The sensitivity 
study revealed that precipitation and evaporation 
have a significant impact on the seasonal evolution 
of mixed layer depth and temperature, even 
though the surface heat flux is not changed. The 
use of realistic forcing indicates the importance of 
having realistic initial salinity profiles in such 
models. This is especially true in the autumn and 
winter seasons when rainfall reduces seasonal 
mixed layer deepening by as much as 25 meters, 
representing a 20% change. For the simulation of 
the year 1967, the model predicted values of salini- 
ty very closely follow climatology for the first half 
of the year. During the late summer and fall, 
predicted salinity is greater than suggested by the 
climatology and may be due to unrealistically 
steady values of precipitation. (Author’s abstract) 
W88-07778 


SOIL LOSS ESTIMATION: A MODELLING 
TECHNI 


UE, 
Institute of Agricultural Engineering, 
(Zimbabwe). 
For primary bibliographic entry see Field 2J. 
W88-07897 


Harare 


METHOD FOR REMOTE SENSING OF PRE- 
CIPITABLE WATER VAPOR AND LIQUID IN 
THE ATMOSPHERE USING A 22-GHZ RADI- 
OMETER, 

Aerospace Corp., El Segundo, CA. Lab. Oper- 
ations. 

For primary bibliographic entry see Field 7B. 
W88-07959 


2C. Snow, Ice, and Frost 


DISTRIBUTION, STRUCTURE, AND COMPO- 
SITION OF FRESHWATER ICE DEPOSITS IN 
BOLIVIAN SALT LAKES, 

San Diego State Univ., CA. Dept. of Biology. 
S. H. Hurlbert, and C. C. Y. Chang. 

Hydrobiologia HYDRB8, Vol. 158, p 271-299, Jan- 
uary 1988. 6 fig, 8 tab, 36 ref. 


Descriptors: *Salinity, *Salt lakes, *Ice deposits, 
*Bolivia, *Limnology, Playas, Sediments, Isotope 
studies, Rainfall, Spatial distribution, Lakes, Boliv- 
ia. 


Freshwater ice deposits are described from seven, 
high elevation (4117-4730 m), shallow (mean depth 
<30 cm), saline (10-103 g/L) lakes in the south- 
western corner of Bolivia. The ice deposits range 
to several hundred meters in length and to 7 m in 
height above the lake or playa surface. They are 
located near the lake or salar margins; some are 
completely surrounded by water, others by playa 
deposits or salt crusts. Upper surfaces and sides of 
the ice deposits usually are covered by 20-40 cm of 
white to light brown, dry sedimentary materials. 
Calcite is the dominant crystalline mineral in these, 
and amorphous materials such as diatom frustules 
and volcanic glass are also often abundant. Beneath 
the dry overburden the ice occurs primarily as 
horizontal lenses 1-1000 mm thick, irregularly al- 
ternating with strata of frozen sedimentary materi- 
als. Ice represents from 10 to 87% of the volume of 
the deposits and yields freshwater (TFR <3 g/L) 
when melted. Oxygen isotope ratios for ice are 
similar to those for regional precipitation and 
shoreline seeps but much lower than those for the 
lakewaters. Geothermal flux is high in the region 
as evidenced by numerous hot springs and deep 
(3.0-3.5 m) sediment temperatures of 5-10 deg C. 
This flux is one cause of the present gradual wast- 
ing away of these deposits. Mean annual air tem- 
peratures for the different lakes probably are all in 
the range of -2 to 4 deg C, and mean midwinter 
temperatures about 5 deg C lower. These deposits 
apparently formed during colder climatic condi- 
tions by the freezing of low salinity porewaters and 
the building up of segregation ice lenses. (Author’s 
abstract) 

W88-06996 


EVALUATION OF A SNOWMELT MODEL IN 
A BOREAL FOREST, (EVALUATION D’UN 
MODELE DE FONTE NIVALE EN FORET 
BOREALE), 

Laboratoire d’Hydrologie Forestiere, Departement 
des Sciences Forestieres, Faculte de Foresterie et 
de Geodesie, Universite Laval, 0830 Pavillon 
Vachon, sainte-Foy, Que. G1K 7P4 (Canada). 

J. Roberge, J. Stein, and A. Plamondon. 

Journal of Hydrology JHYDA7, Vol. 97, No. 1/2, 
p 161-179, January 15, 1988. 7 fig, 5 tab, 21 ref. 


Descriptors: *Snowmelt, *Snowpack, *Forest hy- 
drology, *Model studies, Simulation, Snow, Dis- 
charge hydrographs, Streamflow, Temperature ef- 
fects, Canada, Fir trees. 


SNOW-1i7, a temperature-index snowmelt model 
was tested on an experimental plot in a boreal fir 
forest, 80 km north of Quebec city. Simulations 
were produced with a one hour time step for the 
melt seasons of 1981 to 1985. The calibration was 
done with 1982 and 1984 data. The outputs consid- 
ered were: snowpack water equivalent, cumulated 
outflow, daily outflow, hourly outflow and some 
characteristics of daily hydrographs. The results 
were verified with field data and compared with 
those of a degree-day model previously calibrated 
on the same site. The calibration modified the a- 
priori attributed values of the model parameters 
very little. Some parameters appeared to be sensi- 
tive to alteration of the forest cover which oc- 
curred during the test period. In general SNOW-17 
gave an accurate and precise estimation of the 
considered variables. Some weak points are identi- 
fied. The results from SNOW-17 stayed consistent- 
ly better than those provided by the degree-day 
model. SNOW-17 seems to be an efficient snow- 
melt model especially adequate for the boreal 





forest environment of eastern Canada. (Author’s 
abstract) 
W88-07304 


PILE LOAD TESTS IN SALINE PERMAFROST 
AT CLYDE RIVER, NORTHWEST TERRITO- 


RIES, 
Hardy, BBT Limited, 221 - 18th St. S.E., Calgary, 
Alta., Canada T2E 6J5. 

For primary bibliographic entry see Field 8G. 
W86-07425 


pnb ae OF VOLUME OF SNOWMELT 
IM TEMPERATURE OF SNOW LINE AND 

RESIDUAL SNOW AMOUNT, 

es Inst. of Tech. (Japan). Dept. of Civil Engi- 


For Ror pebaaly bibliographic entry see Field 2A. 
W88-07523 


’ MICRO-METEOROLOGICAL CONDITIONS 
FOR SNOW MELT, 
Innsbruck Univ. (Austria). Inst. fuer Meteorologie 
und Geophysik. 
M. Kuhn. 
Journal of Glaciology JOGLAO, Vol. 33, No. 113, 
p 24-26, 1987. 1 fig, 6 ref, append. 


Descriptors: *Snowmelt, *Ice, *Melting, *Energy 
transfer, *Glaciology, Meteorology, Micrometeor- 
ology, Air temperature, Temperature, Albedo, Ra- 
diation, Solar radiation, Humidity. 


Conditions at the exact onset and exact end of 
snow or ice melting were investigated, using air 
temperature, humidity and radiation (the sum of 

lobal and reflected short-wave plus downward 
long-wave radiation). For the turbulent exchange 
in the boundary layer, examples were computed 
with a transfer coefficient of 18.5 W per sq m per 
K, which corresponded to the average over the 
ablation iod on an Alpine glacier. Ways to 
estimate the transfer coefficient for various degrees 
of stability were presented in the appendix. Calcu- 
lations indicated that snow may melt at air tem- 
peratures as low as -10 C and may stay frozen at 
temperatures as high as + 10 C. (Cassar-PTT) 
W88-07535 


ING WITH HELICOPTER-BORNE 
SHORT-PULSE RADAR, 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 

S. A. Arcone, and A. J. Delaney. 

Journal of Glaciology JOGLAO, Vol. 33, No. 115, 
p 330-340, 1987. 14 fig, 2 tab, 14 ref. U.S. Army 
Cold Regions Research and gy aa Labora- 
tory, River Ice Management Program of Civil 
Works Project CWIS 32284. 


Descriptors: *Ice thickness, *Data ——— 
*River ice, *Aircraft, *Remote sensing, * 

Tanana River, Yukon River, Ice cover, Frazil i ice, 
Microwaves, Alaska. 


AIRBORNE RIVER-ICE THICKNESS PROFIL- 


The ice-thickness profiling performance of a heli- 
copter-mounted short-pulse radar operating at ap- 
proximate center frequencies of 600 and 900 MHz 
was assessed. The antenna packages were mounted 
1.2 m off the skid of a small helicopter whose 
speed and altitude were varied from about 1.8 to 9 
m/s and 3 to 12 m. Clutter from the helicopter 
offered minimal interference with the ice data. 
Data were acquired in Alaska over lakes (as a 
proving exercise) and two rivers, whose conditions 
varied from open water to over 1.5 m of solid ice 
with numerous frazil-ice formations. The most 
readily interpretable data were acquired when the 
ice or snow surface was smooth. Detailed surface 
investigations on the Tanana River revealed good 
correlations of echo delay with solid ice depth, but 
an insensitivity to frazil-ice depth due to its high 
water content. On the Yukon River, coinciding 
temporally coherent surface and bottom reflections 
were associated with solid ice and smooth surfaces. 
All cases of incoherent surface returns (scatter) 
occurred over ice rubble. Rough-surface scattering 
was always followed by the appearance of bottom 


scattering but, in many cases, including a hanging- 
wall formation of solid frazil ice, bottom scattering 
occurred beneath coherent, smooth-surface reflec- 
tions. Areas of incoherent bottom scattering inves- 
tigated by drilling revealed highly variable ice 
conditions, including frazil ice. The minimum ice 
thickness that could be resolved from the raw data 
was about 0.2 m with the 600 MHz antenna and < 
0.15 m with the 900 MHz antenna. (Author’s ab- 
stract) 

W88-07536 


ACID PULSES FROM SNOWMELT AT ACIDIC 
CONE POND, NEW 

IEP, Inc., Northborough, MA 

For primary bibliographic entry see Field 5C. 
W88-07594 


CHEMICAL COMPOSITION OF HOARFROST, 
RIME AND SNOW DURING A WINTER IN- 
VERSION IN UTAH, U.S.A., 

Goon eg Salt Lake City E Dept. of Geology and 
For primary bibliographic entry see Field 5B. 
W88-07605 


DURING SNO 
HIGHLANDS, 

t. son Oe Oceanography, The Univ., Southampton 
5 


For poses? "Nbliographic entry see Field 5B. 
W88-07610 


COMPOSITION OF ACIDIC MELTWATERS 
WMELT IN THE SCOTTISH 


‘SYNOPTIC rrp ap aad OF ABLATION 


ON A NEW ZEALAND G 

Environmental Science, Gniv of Auckland, Auck- 
land, New Zealand. 

J. E. Hay, and B. B. Fitzharris. 

Journal of Climatology JOUCD2, Vol. 8, No. 2, 
201-215, March-April 1988. 6 fig, 5 tab, 28 8 ref. 


a “Climatology, *Ablation, *Glaciers, 

, *Melting, *Energy, Radiation, 
Convection Weather patterns, Energy, Maritime 
climate. 


Local scale ablation and energy budget measure- 
ments are reported for the Ivory glacier in the 
Southern Alps of New Zealand over 53 days 
during two consecutive summer periods. Ablation 
averaged 38 mm/day, but varied from less than 10 
mm/day to over 70 mm/day. Radiation supplied 
52% of the energy for glacier melt, with the con- 
vective fluxes contributing most of the remainder. 
The results are related to large scale synoptic 
weather patterns over the southwest Pacific 
region. Different synoptic situations generate dis- 
tinctive energy budgets, with radiation important 
during southerly circulation patterns and the con- 
vective fluxes relatively more important with 
northerly circulation patterns. These findings are 
discussed in the context of the retreat of New 
Zealand glaciers this century and possible circula- 
tion changes. The larger scale atmospheric circula- 
tion also controlled the relative contributions to 
melt of the terms of the energy budget. Net radi- 
ation dominated the melt budget during southerly 
flows, but the convective fluxes and associated 
nocturnal melt became more important with air- 
flows from the north-west to convective fluxes and 
associated nocturnal melt became more important 
with airflows from the north-west to north-east. 
This sensitivity of ablation rate and energy budget 
is a direct consequence of the glacier’s location on 
the flanks of a major alpine chain in a maritime 
setting. The long term behavior of the Ivory gla- 
cier appears to be sensitive to the frequency of 
synoptic weather types that accompany circulation 
changes in the south-west Pacific region, especially 
the relative strengths of the westerlies and of 
blocking anticyclones. (Alexander-PTT) 
W88-07632 


EFFECTS OF SNOW AND ICE ON THE 
ANNUAL CYCLES OF HEAT AND LIGHT IN 
SAQVAQJUAC 

Department of Fisheries and Oceans, Winnipeg 


WATER CYCLE—Field 2 


Snow, Ice, and Frost—Group 2C 


(Manitoba). Freshwater Inst. 
For primary bibliographic entry see Field 2H. 
W88-07641 


SUPPLEMENTAL NOTE TO THE COMBINED 
ROLE OF KINEMATICS, THERMODYNAM- 
ICS AND CLOUD PHYSICS ASSOCIATED 
WITH HEAVY SNOWFALL EPISODES, 
Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

A. H. Auer. 

Journal of the Meteorological Society of Japan 
JMSJAU, Vol. 65, No. 2, p 299-301, April, 1987. 1 
fig, 3 tab, 1 ref. 


Descriptors: *Thermodynamics, *Cloud physics, 
*Snow, *Climatology, *Meteorology, *Condensa- 
tion, Precipitation, Atmospheric physics, Weather, 
Temperature, Air temperature, Ice. 


A mini-climatological study was conducted of 
upper air thermal conditions occurring in the as- 
cending air of synoptic circulations which yielded 
heavy snowfall amounts. Results strongly support 
the premise of Auer and White (1982), who 
claimed that regions of maximum rate of conden- 
sate that occur near the level of nondivergence at 
temperature regimes near -15 C must be suspect for 
producing heavy snowfall episodes. Heavy snow- 
falls are expected to occur in regions where the 
level of nondivergence (maximum vertical veloci- 
ties for saturated ascent) is coincident in elevation 
with the maximum growth rate of dendritic ice 
crystals. It is concluded that, for heavy snowfall, 
saturated ascent through the level of nondiver- 
gence must be confined to a 600 mb temperature 
between -13 C and -17 C. (Doria-PTT) 

W88-07683 


EFFECTS OF pee ee ROUGHNESS AND 
POROSITY ON RIMING OF SNOW- 


FLAKES, 

Meteorological Research Inst., Yatabe (Japan). 
For primary bibliographic entry see Field 2B. 
W88-07685 


VARIATIONS IN THE ONSET OF THE 
SUMMER MONSOON OVER INDIA, 

Andhra Univ., Waltair (India). Dept. of Meteorol- 
ogy and Oceanography. 

For primary bibliographic entry see Field 2B. 
W88-07687 


BREAKUP OF SMALL RIVERS IN THE SU- 
BARCTIC, 

a gg Univ., Hamilton (Ontario). Dept. of Ge- 
ology. 

M.-K. Woo, and R. Heron. 

Canadian Journal of Earth Sciences CJESAP, Vol. 
24, No. 4, p 784-795, April 1987. 12 fig, 27 ref. 


Descriptors: *Subarctic zone, *Ice, *Ice jams, 
*River flow, *Ice breakup, *Wetlands, Snowmelt, 
Small river breakup, James Bay, Hudson Bay, 
Snow, Rivers, Canada, Seasonal variation. 


At the end of the winter, the channels of small, 
subarctic rivers in the coastal James Bay —_ 
are filled with snow, river ice, and om Sipe 
major processes associated with the breakup of 
these rivers include the melting of the snow cover 
and the resultant generation of meltwater, the im- 
poundment of meltwater runoff by snow dams, the 
disintegration and ablation of the river ice cover, 
the formation and dissipation of ice jams, and an 
exchange of overland and channeled flow between 
the rivers and their adjacent wetlands. A general- 
ization of the breakup sequences allows a qualita- 
tive prediction of the events for specific segments 
of the channel. Findings of this study are applica- 
ble to the many small, subarctic rivers that fringe 
the James Bay and Hudson Bay Coasts. (Author’s 
abstract) 

W88-07935 


THERMAL REGIME OF PEATLANDS IN SU- 
BARCTIC EASTERN CANADA, 





Field 2—WATER CYCLE 
Group 2C—Snow, Ice, and Frost 


McGill Univ., Montreal (Quebec). Dept. of Geog- 
raphy. 

For primary bibliographic entry see Field 2H. 
W88-07936 


SEDIMENTS OF ICE-DAMMED, SELF-DRAIN- 
ING APE LAKE, BRITISH COLUMBIA, 
Queen’s Univ., Kingston (Ontario). Dept. of Geog- 


raphy. 
For primary bibliographic entry see Field 2H. 
W88-07937 


ALBEDO MODEL FOR SHALLOW PRAIRIE 
SNOW COVERS, 
Saskatchewan Univ., Saskatoon. Div. of Hydrolo- 


BM. Gray, and P. G. Landine. 

Canadian Journal of Earth Sciences CJESAP, Vol. 
24, No. 9, p 1760-1768, September 1987. 7 fig, 3 
tab, 17 ref. 


Descriptors: *Snow cover, *Prairies, *Mathemati- 

cal models, *Simulation, *Albedo, *Solar radi- 

ation, *Snowmelt, *Ablation, Algorithm, Canada, 
rasslands. 


A model for simulating the decrease in albedo of 
melting prairie snow covers:is presented. Its appli- 
cation for calculating net radiation and establishing 
the time of melt is demonstrated. It is expected the 
routine will find use in operational systems for 
synthesizing and forecasting low runoff 
from snowmelt. The model is based on point and 
aerial observations of incoming and reflected 
radiation taken from February 1 to the end 

of ablation of the seasonal snow cover, over a 14- 
year period, in the open grassland area of western 
Canada. For complete snow covers not subject to 
frequent melt events, the albedo-depletion curve is 
roximated by three line ts of constant 
pe describing the periods of (1) premelt - the 
months preceding the occurrence of ‘active’ melt; 
(2) melt - the period of rapid ablation that leads to 
the di ce of the seasonal snow cover; and 
(3) postmelt - the days following melt. An algo- 
rithm of the model is developed and procedures 
for defining the start of melt and albedo depletion 
from daily inputs of net radiation, maximum air 
temperature, and snow-cover and snowfall depths 
are described. Data are presented that demonstrate 
close a, it between simulated and measured 
albedo-depletion curves for ‘deep’ (depth > 25 
cm) and ‘shallow’ — < or = 25 cm) snow 
covers. The mean difference between simulated 
and measured albedo on 74 days of melt over 7 
years of record was calculated to be -0.0007 with a 
standard deviation of 0.17. The model is applied 
for calculating daily net radiation during the melt 
period. This analysis makes use of an empirical 
relationship to estimate net radiation from the 
clear-sky insolation, sunshine hours, and simulated 
albedo. Comparison of the differences between 
simulated and measured values for 62 days of melt 
gave a mean and standard deviation of 0.49 and 
2.05 MJ/(sq m x d), respectively. (Author’s ab- 


stract) 

W88-07938 
SEDIMENTATION IN ICE-DAMMED 
HAZARD LAKE, YUKON, 

Alberta Univ., Edmonton. 

For primary bibliographic entry see Field 2J. 
'W88-07939 


UPFREEZING PROCESS: EXPERIMENTS 
WITH A SINGLE CLAST, 

Washington Univ., Seattle. Quaternary Research 
Center. 

S. P. Anderson. 

Geological Society of America Bulletin BUGMA, 
Vol. 100, No. 4, p 609-621, April 1988. 18 fig, 5 
tab, 42 ref. NSF Grant DPP-8303630. 


Descriptors: *Freezing, *Thaw, *Upfreezing, *Soil 
water, *Frost heaving, Physical properties, Silt, 
Frost, Temperature effects. 


Laboratory experiments yielding detailed tempera- 
ture and displacement measurements of a 90-mm 


clast and of surrounding frost-susceptible silt 
during ted freeze/thaw cycling clarify the 
physics of the upfreezing process. Upward motion 
of the clast initiates when the freezing isotherm is a 
significant fraction (.3-.5) of the way down the 
clast is then pa enough to balance both the 
clast weight and the cohesive bond between the 
unfrozen soil and the clast. A cavity opens below 
the clast during the freeze. Its partial infilling pre- 
vents the clast from settling to its original position 
at the end of the thaw cycle. The magnitude of net 
clast displacement after a complete freeze/thaw 
cycle depends on (1) the frost heave strain in the 
soil, (2) the effective dimensions of the clast that 
contact unfrozen soil at the onset of clast heave, 
and (3) the fraction of the clast’s freezing-cycle 
displacement retained at the end of the thaw cycle. 
The temperature in the clast remains very close to 
that of the surrounding soil, contrary to common 
assumption; however, the 0 C isotherm does ad- 
vance more rapidly through the clast than through 
the soil. (Author’s abstract) 

W88-07954 


2D. Evaporation and Transpiration 


RELATIONSHIP BETWEEN WATER USE EF- 
FICIENCY AND CUTICULAR WAX DEPOSI- 
TION IN WARM SEASON FORAGE CROPS 
aa UNDER WATER DEFICIT CONDI- 
Faculty of Applied Biological Science, Hiroshima 
Univ., Fukuyama, Hiroshima, 720 Japan. 

For primary bibliographic entry see Field 3F. 
W88-06826 


ESTIMATION OF SURFACE WATER EVAPO- 
RATION RATES BY CONTINUOUS RADIO- 
GAUGING, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Renewable Resources. 

N. N. Barthakur, and J. S. Tomar. 
Communications in Soil Science and Plant Analy- 
sis CSOSA2, Vol. 18, No. 9, p 1117-1130, 1987. 2 
fig, 2 tab, 15 ref. 


Descriptors: *Evaporimeters, *Gaging, *Evapora- 
tion rate, *Radioactivity techniques, *Soil citinenn, 
Radioisotopes, Radiometry, Mathematical models, 
Fluid drops, Drying, Beta-rays, Field tests. 


A beta-ray gauge system was used to estimate the 
water evaporation rates from artificial and soil 
surfaces. The system used in these experiments 
consists of a linear arrangement of a collimated 
point source of thallium-204, a wet surface or a 
wet soil sample as an absorber, and a Geiger- 
Mueller detector. The predictions of a mathemati- 
cal model based on cylindrical water drops agreed 
fairly well with the original observations of such 
water drops on soybean leaves. Because the model 
assumes tt the diameter of the drop remains 
constant throughout the drying process, the deter- 
mination of the rate of evaporation of water re- 
duces to one-dimensional thickness measurements 
with time. The drying time of a surface was found 
to be highly dependent upon whether it was 
wetted with drops or with a uniform layer. Gravi- 
metrically determined evaporation rates from soil 
surfaces were highly correlated with those ob- 
tained by the beta-ray gauge under various envi- 
ronmental conditions. Field application of the beta- 
fay gauge in measuring water evaporation rates is 
suggested on the basis of its performance in the 
laboratory. (Author’s abstract) 

W88-07183 


SEMI-EMPIRICAL MODEL FOR CALCULAT- 
ING EVAPORATION AND TRANSPIRATION 
FROM WETLAND RICE, 

Division of Agricultural and Food Engineering, 
Asian Institute of Technology, P.O. Box 2754. 
Bangkok 19501, Thailand. 

J. R. Jensen, and M. M. Rahman. 

Agricultural and Forest Meteorology, Vol. 41, No. 
3/4, p 289-306, December 1987. 8 fig, 2 tab, 31 ref. 


Descriptors: *Mathematical models, *Evapotran- 
spiration, *Evaporation, *Transpiration, *Wet- 


10 


lands, *Rice, Wind, Leaves, Net radiation, Specific 
conductivity, Lysimeters, Water stress. 


A model for bby ene ery me (ET) from wetland 
rice fields was formulated, using the combination 
method and the wind functions of Penman and 
Stigter to calculate evaporation and transpiration, 
respectively. Partitioning of total evaporation 
among the two surfaces, water and crop, was 
accomplished by assuming an exponential extinc- 
tion of net radiation with leaf area index, and by 
introducing into the aerodynamic terms empirical 
aerodynamic efficiency functions, representing the 
ratio of aerodynamic conductance in the presence 
of the other surface to conductance when the 
surface is present alone. These two functions were 
calibrated and the model tested on a dry season 
lysimeter field investigation, including measure- 
ment of evaporation, transpiration, and evapotran- 
spiration. Although the model was not tested on a 
truly independent dataset, it was concluded that 
when accumulating daily estimates over 5-day pe- 
riods, the model performed well with an ET esti- 
mation error of 6%. The aerodynamic efficiency 
functions remained constant in the period 25-84 
days after transplanting, at values of 0.58 (water) 
and 0.75 (crop), and it was concluded that aerody- 
namically, the rice crop reached full cover at a leaf 
area index of about 1.5, but energetically at a leaf 
area index of 3. During the same period, evapora- 
tion was 1.4 mm/day and transpiration 6.1 mm/ 
day, with a during flowering of 9.0 mm/day. 
For the entire crop season, it was estimated that 
evaporation contributed about 1/3 of ET. The 
importance of surface-water evaporation, when 
analyzing water stress situations and for formulat- 
ing a soil-plant-atmosphere concept applicable to 
wetland rice, is pointed out. (Author’s abstract) 
W88-07185 


INFLUENCE OF INSTALLATION PRACTICES 
ON EVAPORATION FROM SYMON’S TANK 
AND AMERICAN CLASS A-PAN EVAPORI- 


METERS, 

Hydrological Research Institute, Departmen 
Water Affairs, Private Bag X313, Pretoria, 0001, 
Republic of South Africa. 

For primary bibliographic entry see Field 7A. 
W88-07186 


t of 


SYNOPTIC EVAPOTRANSPIRATION MODEL 
APPLIED TO TWO NORTHERN FORESTS OF 
DIFFERENT DENSITY, 

B. Bringfelt, and A. Lindroth. 

Journal of Hydrology JHYDA7, Vol. 95, No. 3/4, 
p 185-201, 30 November 1987. 6 fig, 4 tab, 32 ref. 


Descriptors: *Evapotranspiration, *Synoptic anal- 
ysis, *Mathematical models, *Forests, *Forest hy- 
drology, *Transpiration, *Interception, Intercep- 
tion loss, Energy, Throughfall, Precipitation, Esti- 
mating equations, Bowen ratio, Penman equation, 
Rutter’s equation, Leaves, Stomatal transpiration. 


The aim of this study was to develop and test a 
model at one site and apply it to another site where 
validation data such as transpiration and intercep- 
tion were available. The model was based on the 
Penman combination equation for transpiration 
and on Rutter’s equation for interception evapora- 
tion. The transpiration was estimated from energy 
balance/Bowen ratio measurements at both sites 
and the interception evaporation was estimated 
from measurements of throughfall and gross pre- 
cipitation. Total evapotranspiration calculated by 
the model was within 10% of the evapotranspira- 
tion of the application site when using parameters 
estimated from the test site data. However, this 
gr it was app in the sense that the 
model underestimated the transpiration by about 
20% and overestimated the interception evapora- 
tion by about 60%. An attempt was made to derive 
an independent parameter set on the basis of the 
test site values. The parameter determining the 
magnitude of the surface resistance was scaled 
with respect to the difference in leaf area index 
between the forests and with respect to the relative 
differences in stomatal resistance between the dif- 
ferent species. Using this modified parameter set 
resulted in a 50% underestimation of the transpira- 








tion. It is concluded that factors other than forest 
density and species were responsible for the scaling 
of the surface resistance between different forests. 
(Author’s abstract) 


ESTIMATION OF AVERAGE AREAL EVAPO- 


AND POTENTIAL EV. 
International Inst. for Applied Systems Analysis, 
— (Austria). 


G. K 

Joures af of Hydrology JHYDA7, Vol. 95, No. 3/4, 

p 227-240, 30 November 1987. 4 fig, 29 ref. 

Descriptors: *Evapotranspiration, *Estimatin; 

Fs *Mathematical mda *Morton com 
vapotranspiration poten -water-plant re- 

lationships, Radiation, PVentilation, Hydrology. 


Actual areal evapotranspiration has paramount im- 
portance in hydrology, but an estimation method 
easily applicable in practice and oy theres Gudtcalal 
ble accuracy is still missing. The 
the complementary character pr pen and poten- 
tial evapotranspiration provides a promising 
method of estimating the areal evapotranspiration 
average without requiring the detailed investiga- 
tion of ag ip thease a. The first model 
based on this ‘aphned ty i by Morton. 
Morton’s model can by introducing a 
slight modification to the certina hypothesis; an 
important characteristic of the par derived in 
this way is the different ————— of the space- 
scale used for calculation of the radiation and 
is to 
wide 
application of this method by par Be: some open 
questions of the complementarity theory, such as: 
Are the assumptions used in simplifying the origi- 
nal model acceptable. What is the size of the area 
that can be characterized from the data of a single 
meterological station. What is the best mi 
(simple enough yet providing acceptable accuracy) 
for the estimation of the radiation term. (Shidler- 


PTT) 
'W88-07203 


MOVEMENT OF ISOTOPES OF WATER 
DURING EVAPORATION FROM A BARE 
SOIL SURFACE, 

Commonwealth Scientific and Industrial Research 
Organization, Adelaide (Australia). Div. of Soils. 
G. R. Walker, M. W. Hughes, G. B. Allison, and 
C. J. Barnes. 

Journal of Hydrology JHYDA7, Vol. 97, No. 3/4, 
p 181-197, February 15, 1988. 5 fig, 10 ref, 3 
append. 


Descriptors: *Stable isotopes, *Evaporation, *Air- 
earth interface, *Isotope studies, *Evaporation, 
*Physical properties, Evaporation rate, Soil water, 
Mathematical studies. 


Stable isotopes of water (H2, O18) at natural levels 
were used to measure steady-state evaporation 
from soil surfaces in situations where other tech- 
niques would fail. In an effort to generalize the 
technique, the movement of isotopes during non- 
steady evaporation, especially during second-stage 
evaporation were investigated. Equations describ- 
ing the isotope profiles were developed; it was 
found that the isotope concentration is a function 
of the Bolzmann variable (depth time to the - 1/2 
power). ‘The equations were then solved under the 
assumption that the evaporation front is narrow. 
Seven packed sand columns were allowed to evap- 
orate under controlled conditions and then sec- 
tioned for analysis of water content and isotopic 
composition. The results a; generally with the 
theory but there are difficulties with using isotopes 
to estimate cumulative evaporation. (Author’s ab- 
stract) 

W88-07305 


TRANSPIRATION OF AN OAK FOREST AS 
PREDICTED FROM POROMETER AND 
WEATHER DATA, 


Department of Physical Geography and Soil Sci- 
ence, State University of Groningen, Melkwey 1, 
9718 EP Groningen (The Netherlands). 

A. J. Dolman. 

Journal of Hydrology JHYDA7, Vol. 97, No. 3/4, 
p 225-234, February 15, 1988. 3 fig, 2 tab, 21 ref. 


Descriptors: *Transpiration, *Forests, *Lysi- 
meters, *Stomatal transpiration, Model studies, 
Evapotranspiration, Soil moisture, Aeration zone, 
Porometry, Mathematical equations, Oak trees. 
Transpiration of an oak forest located on one of 
the Castricum lysimeters was predicted from the 
Penman-Monteith equation and a model of canopy 
conductance based on porometer measurements of 
stomatal conductance. An upper limit to daily tran- 
— ion of 2.1 mm was introduced to regulate 
ly water loss. The model predicts transpiration 
to within 10% of observed losses on a 
basis. From measurements of soil moisture content 
and groundwater depth it appeared that the trees 
first depleted the unsaturated zone and only when 
this moisture reservoir was emptied, started to use 
water from the saturated zone. The introduction of 
an limit to daily transpiration improved the 
drastically. The trees on the lysimeter were 
very small and thin. It may be that the water 
storage in stems, roots, and foliage is not sufficient 
to maintain high transpiration rates, After sustain- 
ing 2.1 mm of transpiration, a level of leaf water 
potential is reached at which stomatal closure 
occurs. (Friedmann-PTT) 


COMPARISON OF TWO RECENT MODELS 
FOR ESTIMATING ACTUAL EVAPOTRAN- 
SPIRATION USING ONLY REGULARLY RE- 
CORDED DATA, 

t of Environmental Resources, Cook 
College, we University, New Brunswick, NJ 
08903 (U.S.A.). 
M. F. Ali, and J. A. Mawdsley. 
Journal of Hydrology THYDA?, Vol. 93, No. 3-4, 
p 257-276, September 15, 1987. 10 fig, 3 tab, 22 ref. 


Descriptors: *Evapotranspiration, *Mathematical 
models, *Meteorological data, *Data vollection, 
United Kingdom, Mathematical studies, Model 
studies. 


An advection-aridity model for estimating actual 
evapotranspiration is tested with over 700 days of 
lysimeter evapotranspiration and meteorological 
data from barley, turf and rye-grass from three 
sites in the U.K. The performance of the model 
was also compared with the API model. It was 
observed that the advection-aridity model overesti- 
mates nonpotential evapotranspiration and tends to 
underestimate potential evapotranspiration, but 
— tested with potential and nonpotential data 

po ay r, the tendencies appear to cancel each 
ol On a daily basis the performance level of 
this model is found to be of the same order as the 
API model: correlation coefficients were obtained 
between the model estimates and lysimeter data of 
0.62 and 0.68 respectively. For periods greater 
than one day, generally the performance of the 
models are improved. (Author’s abstract) 
W88-07563 


MICROCLIMATE AND ACTUAL EVAPO- 
TRANSPIRATION IN A HUMID COASTAL- 
PLAIN ENVIRONMENT, 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

For primary bibliographic entry see Field SE. 
'W88-07565 


LAND-USE CHANGES AND WATER RE- 
SOURCES IN A KARSTIC MEDITERRANEAN 
REGION (EVOLUTION DE L’OCCUPATION 
DES TERRES ET RESSOURCES EN EAU EN 
REGION MEDITERRANEENNE KARSTIQUE), 
Centre National de la Recherche Scientifique, 
Montpellier (France). Centre d’Etudes Phytosocio- 
logiques et Ecologiques Louis-Emberger. 

For primary bibliographic entry see Field 4C. 
W88-07567 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


CHARACTERIZING WATER USE BY IRRI- 
GATED WHEAT AT GRIFFITH, NEW SOUTH 
WALES, 


Centre for Irrigation and Freshwater Research, 
Commonwealth Scientific and Industrial Research 
Organization, Griffith, N.S.W. 2680. 

For primary bibliographic entry see Field 3F. 
W88-07702 


2E. Streamflow and Runoff 


FISH COMMUNITY STRUCTURE IN RELA 
TION TO ACIDITY IN THREE NOVA SCOTIA 


it of Fisheries and Oceans, St. Andrews 
(New Brunswick). Biological Station. 
For primary bibliographic entry see Field 5C. 
W88-06821 


DIEL PERIODICITY IN DENSITY OF —_ 
MEROPTERA NYMPHS ON STREAM SUB- 
STRATA AND THE RELATIONSHIP WITH 
DRIFT AND SELECTED ABIOTIC FACTORS, 
Alberta Univ., Edmonton. Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
W88-06822 


NORTH FORK HOLSTON RIVER, VIRGINIA, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Fisheries and Wildlife Sciences. 
For primary bibliographic entry see Field 2H. 
W88-06836 


DROUGHT-RELATED CHANGES OF GEO- 
MORPHOLOGIC PROCESSES IN CENTRAL 
MALI, 


Smithsonian Institution, Washington, DC. Center 
for Earth and Planetary Studies. 

P. A. Jacobberger. 

Geological Society of America Bulletin BUGMA, 
Vol. 100, No. 3, p 351-361, March 1988. 11 fig, 2 
tab, 42 ref. NASA Contract NASS5-28774. 


Descriptors: *Drought, *Geomorphology, *Mali, 
*Arid lands, *Deserts, *Topographic mapping, 
*Satellite technology, ‘Aerial photography, 
*Stream erosion, Albedo, Aeolian deposits, Afri- 
can Sahel. 


Geomorphologic evidence exists for repetitive 
drought conditions in the African Sahel; within 
this framework of broad climatic changes through 
time, the 1968-1985 drought episodes are not ab- 
normal. The impact of recent drought on the 
economies and environments of Sahelian nations 
has been substantial, however, and the recovery 
capabilities of severely damaged lands are not well 
known. Study of the geomorphology and surface 
processes across a portion of Mali provides some 
constraints on the responses of desert fringe fluvial 
systems to changing environmental conditions. 
Multitemporal orbital image data were used in 
combination with field investigation to map 
drought-affected soils, and to document changes to 
both fluvial and aeolian processes across the region 
of study. A combination of statistical methods 
yields consistent evidence of net albedo increases 
associated with particular landforms and surface 
processes over a nine-year interval. Although aeo- 
lian processes are a significant transport mecha- 
nism for removal and redistribution of soil materi- 
als, both orbital data and field study indicate that 
fluvial erosion is responsible for much of the pri- 
mary topsoil loss and landform modification in this 
portion of the Sahel. (Author’s abstract) 
W88-06841 


PREDICTION OF TIDAL SURGE IN LOWER 
CHESAPEAKE BAY, 

Delaware Univ., Newark. Coll. of Marine Studies. 
For primary bibliographic entry see Field 2L. 
W88-06853 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


FRESHWATER PULSE - A NUMERICAL 
MODEL WITH APPLICATION TO THE ST. 
LAWRENCE ESTUARY, 

Physical and Chemical Sciences Branch, Depart- 
ment of Fisheries and Oceans, Bedford Institute of 
Oceanography, Dartmouth, Nova Scotia, Canada, 
B2Y 4A2. 

For primary bibliographic entry see Field 2L. 
W88-06867 


NITRATE ENHANCEMENT OF NITRIFICA- 
TION DEPTH IN SEDIMENT/WATER MICRO- 
COSMS, 

Oxford Univ. (England). Soil Science Lab. 

For primary bibliographic entry see Field 5B. 
W88-06886 


FACTORS CONTROLLING PRIMARY PRO- 
DUCTION IN TWO DIVERTED RIVERS WITH 
A LARGE FLOW REDUCTION (FACTEURS 
CONTROLANT LA PRODUCTION PRIMAIRE 
DANS DEUX RIVIERES SOUMISES A UNE 
FORTE REDUCTION DE DEBIT), 

Department of Biological Sciences, University of 
Quebec at Montreal, C.P. 8888, Succ. A, Montreal, 
Quebec. 

For primary bibliographic entry see Field 6G. 
W88-06895 


DISTRIBUTION OF BENTHIC INVERTE- 
BRATES IN ACID, BROWN WATER STREAMS 
IN THE SOUTH ISLAND OF NEW ZEALAND, 
Canterbury Univ., Christchurch (New Zealand). 
Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
W88-06901 


DISSOLVED ORGANIC CARBON IN 
STREAMS AND GROUNDWA’ 

Waterloo Univ. (Ontario). Dept. of ———: 

J. E. Rutherford, and H. B. N. Hynes. 

Hydrobiologia HYDRB8, Vol. 154, Pp 33-48, No- 
vember 16, 1987. 


Descriptors: *Streams, *Groundwater, *Organic 
carbon, *Water quality, Ontario, Diurnal variation, 
Salem Creek, Canagagigue Creek, Saugeen River, 
Ontario, Agricultural watersheds. 


Minipiezometers installed at different vertical 
levels within the streambed (20-140 cm) were used 
to study temporal and spatial variation in the dis- 
solved organic carbon (DOC) content of stream 
water and groundwater in three southern Ontario 
streams. Groundwater, as represented by the 
streambed samples, contained considerable quanti- 
ties of DOC, but variation between replicate sam- 
ples was high. Diel fluctuations in DOC content of 
stream water were consistent with daytime au- 
tochthonous production and night-time uptake by 
heterotrophs. Water from the streambed neither 
consistently diluted nor enhanced stream water 
levels of DOC. At some stations DOC variation 
with depth, including stream water, seemed to be 
largely random. At other stations, DOC concentra- 
tions from the deepest piezometers were consist- 
ently higher than concentrations at intermediate 
depths, suggesting a loss of DOC from deeper 
waters to overlying sediments. However, at these 
stations DOC concentrations were highest at 20 
cm and at the surface. Interflow delivery of DOC 
to the shallow layers of the streambed may be a 
significant source of carbon for a stream ecosys- 
tem, especially in agricultural areas. Late summer 
diel fluctuations at one station may be related to 
changing patterns of intermixing of stream and 
groundwater in the upper layers of the streambed 
as governed by velocity heads, convective cur- 


rents, and evapotranspiration. (Author’s abstract) 
W88-06902 


PARTICULATE ORGANIC MATTER IN A 
MOUNTAIN STREAM IN THE SOUTH-WEST- 
ERN CAPE, SOUTH AFRICA, 

Cape Town Univ. (South Africa). Dept. of Zoolo- 


gy. 
J. M. King, J. A. Day, B. R. Davies, and M.-P 
Henshall-Howard. 


Hydrobiologia HYDRB8, Vol. 154, p 165-187, No- 
vember 16, 1987. 7 fig, 10 tab, 54 ref. 


Descriptors: *Streams, *Data collections, *Organic 
matter, *Mountain streams, *Leaves, Litter, Ripar- 
ian vegetation, Detritus, Seasonal variation. 


Organic matter was studied in Langrivier, a 
second-order perennial mountain stream in the 
southwest Cape, South Africa, from April 1983 to 
January 1986. This catchment has a mediterranean 
climate with winter rainfall. The vegetation is 
sclerophyllous, evergreen, and shrubby. Leaf fall 
in this community is seasonal, occurring in spring 
(November) as stream discharge decreases. Inputs 
of allochthonous detritus to the stream were 434- 
500 g/sq m/yr; calorific inputs, 9,548-10,032 KJ/sq 
m/yr. Benthic organic matter (BOM) was retained 
on the streambed during summer and early autumn 
(maximum 224 g/sq m). Early winter rains in May 
scoured the stream almost clean of benthic detritus 
(winter minimum 8 g/sq m). Coarse BOM and fine 
BOM constituted 46-64% of BOM standing stock; 
ultra-fine BOM, 16-33%, and leaf packs, 13-24%. 
The mean annual calorific value of total BOM 
standing stock was 1709 KJ/sq m. Values of C:N 
ratios decreased with decrease in BOM — 
size (coarse BOM, 27-100; fine BOM 25-27; ul 
fine BOM, 13-19) with no seasonal trends. Al- 
though the litter input and calorific value of the 
input to the Langrivier were similar to those of like 
streams in other parts of the world, the retained 
BOM was markedly lower. This was attributed to 
the fast-flowing, turbulent nature of the stream, 
which responds rapidly to the very powerful 
spates. The mean unit stream power was calculated 
to be 1.37 kg-m/sec in winter and 0.18 kg-m/sec in 
summer. (Cassar-PTT) 

W88-06907 


NUISANCE BIOMASS LEVELS OF PERIPHY- 
TIC ALGAE IN STREAMS, 

Washington Univ., Seattle. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 5C. 
W88-06917 


NITRATE DEPLETION IN THE RIPARIAN 
ZONE OF A SMALL WOODLAND STREAM, 
York Univ., Toronto (Ontario). Dept. of Geogra- 


phy. 

J. Warwick, and A. R. Hill. 

Hydrobiologia HYDRB8, Vol. 157, No. 3, p 231- 
240, January 22, 1988. 3 fig, 3 tab, 40 ref. 


Descriptors: *Streams, *Fate of pollutants, *Deni- 
trification, *Nitrates, *Riparian waters, Nitrogen 
removal, Groundwater movement, Forest hydrolo- 
gy. 


Field enrichments with nitrate in two spring-fed 
drainage lines within the riparian zone of a small 
woodland stream near Toronto, Ontario, showed 
an absence of nitrate depletion. Laboratory experi- 
ments with riparian substrates overlain with ni- 
trate-enriched solutions revealed a loss of only 5- 
8% of the nitrate during a 48-hour incubation at 12 
C. However, 22-24% of the initial nitrate was 
depleted between 24 and 48 hours when a second 
set of substrate cores was incubated at 20 C. Short- 
term (3-hour) incubations of fresh substrates 
amended with acetylene were used to estimate in 
situ denitrification potentials, which varied from 
0.05-3.19 microgram N/g/day for organic and 
sandy sediments. Denitrification potentials were 
highly correlated with initial nitrate content of 
substrate samples, implying that low nitrate levels 
in groundwater and riparian substrates may be an 
important factor in controlling denitrification rates. 
The efficiency of nitrate removal in spring-fed 
drainage lines is also limited by short water resi- 
dence times of <1 hour within the riparian zone. 
These data suggest that routes of groundwater 
movement and substrate characteristics are impor- 
tant in determining nitrate depletion within stream 
riparian areas. (Author’s abstract) 

W88-06919 


USE OF LANDSAT MULTISPECTRAL SCAN- 
NER DATA FOR THE ANALYSIS AND MAN- 


AGEMENT OF FLOODING ON THE RIVER 
SEVERN, ENGLAND, 

Department of Geography, University of Leices- 
ter, Leicester LE] 7RH, U.K. 

For primary bibliographic entry see Field 7B. 
W88-06974 


EXPERIMENTAL 


COASTAL STREAM IN 

EFFECTS OF ORGANIC AND INORGANIC 
ADDITIONS ON AUTOTROPHIC PERIPHY- 
TON PRODUCTION, 

Limnotek Research and Development Inc., 4035 
West 14th Avenue, Vancouver, B.C. V6R 2X3. 


For ay bibliographic entry see Field 2H. 
W88-07 


BASIC HYDROLOGIC STUDIES FOR ASSESS- 
ING IMPACTS OF FLOW DIVERSIONS ON 
RIPARIAN VEGETATION: EXAMPLES FROM 

OF THE EASTERN SIERRA 


STREAMS 

NEVADA, CALIFORNIA, USA, 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engineering. 

For primary bibliographic entry see Field 6G. 
W88-07101 


SUSPENDED SEDIMENT LOAD AND ME- 
IN THE SENEGAL 


TIVE 
CONTRIBUTIONS OF CHANNEL AND SLOPE 
EROSION, 
Centre de ‘Sedimentologie et de Geochimie de la 
Surface, Institut de Geologie, Rue Blessig, 67084 
Strasbourg Cedex, France. 
For primary bibliographic entry see Field 2J. 
'W88-07108 


—— OF HYDROLOGICAL DROUGHT IN 


Israel Hydrological Service, P.O. Box 6381, Jeru- 
salem, Israel. 


For ounry bibliographic entry see Field 2A. 
W88-071 


REPRESENTATION OF FLOWS TO PARTIAL- 
LY PENETRATING RIVERS FROM LAYERED 
AND ANISOTROPIC AQUIFERS, 

University Coll., Cardiff (Wales). Dept. of Civil 
and Structural Engineering. 

For primary bibliographic entry see Field 2F. 
W88-07196 


ESTIMATING FLOOD PEAKS FROM SMALL 
RURAL CATCHMENTS IN SWITZERLAND, 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

E. Koella. 

Journal of Hydrology JHYDA7, Vol. 95, No. 3/4, 
p 203-225, 30 November 1987. 14 fig, 39 ref. 


Descriptors: *Flood peak, *Catchment basins, *Es- 
timating equations, *Rational formula, *Rainfall- 
runoff relationshins, *Prediction, *Flood forecast- 
ing, Hydrologic systems, Hydrology, Data inter- 
pretation, Runoff forecasting, Runoff rates, Storm 
runoff, Slopes, Traveltime, Saturation deficit, Net 
rainfall, Rainfall intensity, Rainfall rate, Runoff 
coefficient, Gaging stations, Switzerland. 


Commonly-used methods of estimating floods in 
Swiss basins are still in a form proposed decades 
ago. Recent investigations aimed at understanding 
hydrological systems, together with the availabil- 
ity of more extended data series, lead to the sug- 
gestion that currently-used methodologies for esti- 
mating design floods are inadequate. Based on 
fundamental hydrological research and analysis of 
data, estimation procedures should be updated. 
This paper gives an outline of a new, physically- 
based formula for predicting runoff rates caused by 
storm rainfall. Based on the fundamentals of the 
Rational Formula, the method proposed to esti- 
mate peak flows was established according to the 





following assumptions: (1) only ese adjacent 
to a channel contribute to peak runoff; (2) critical 
duration of rainfall depends not only on the travel 
time of water to the outlet of the catchment but 
also on the time needed to fill up saturation deficits 
of the defined contributing area; and (3) net rainfall 
is determined by subtraction of a loss rate and 
therefore does not depend on rainfall intensity (as 
it does in the case of introducing a peak runoff 
coefficient). The proposed method was calibrated 
against the discharge data from about 170 Swiss 
gaging stations in rural catchments, each with an 
area up to 100 sq km. (Author’s abstract) 
W88-07202 


WATER TABLE RISE IN A SEMICONFINED 
AQUIFER DUE TO SURFACE INFILTRATION 
AND CANAL RECHARGE, 

Ahmadu Bello Univ., Zaria (Nigeria). Dept. of 
Water Resources and Environmental Engineering. 
S. Mustafa. 

Journal of Hydrology JHYDA7, Vol. 95, No. 3/4, 
p 269-276, 30 November 1987. 2 fig, 8 ref. 


Descriptors: *Water table fluctuations, *Surface- 
groundwater relations, *Artificial recharge, *Natu- 
ral Techarge, *Aquifers, *Confined aquifers, *Irri- 
gation effects, *Infiltration, *Rainfall infiltration, 

‘Canal seepage, Mathematical models, Laplace 
equation, Irrigation canals, Water loss, Water table 
rise, Unsteady flow, Seepage, Recharge. 


In most places where irrigation is practiced, water 
is conveyed to the fields by canals that are — 
and often unlined, with attendant problems of hig 
water loss through seepage in transit; the seepage 
water would gradually lead to water table buildup 
from an initial position to a new one, In many cases 
surface infiltration will also contribute to replenish- 
ment of the water table; both losses from irrigated 
fields and rainfall may contribute to such recharge. 
ral solution to the fluctuation of the water 
table for unsteady-state flow in a semiconfined and 
finite aquifer with recharge from canals and sur- 
face infiltration is presented. The flow is assumed 
to be one-dimensional, in a horizontal direction 
with the recharging canals at different elevations. 
The Laplace transformation method is employed in 
the solution. A numerical example is given for a 
flow situation in a hypothetical finite aquifer 
bounded by two recharging canals under vertical 
infiltration giving water-table changes with respect 
to time. (Author’s abstract) 
W88-07205 


COMBINED HYDROLOGIC SAMPLING CRI- 
TERIA FOR RAINFALL AND STREAMFLOW 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 7A. 
W88-07209 


RECURSIVE ESTIMATION OF KERNELS OF 
NONLINEAR RAINFALL-RUNOFF MODELS, 
Dames and Moore, 4950 West Kennedy Boule- 
vard, Suite 410, Tampa, FL 33609. 

For primary bibliographic entry see Field 2A. 
W88-07210 


ACID PRECIPITATION AND ITS EFFECTS ON 
WATER QUALITY OF SMALL RIVER BASINS 
IN RHODE ISLAND, 

Rhode Island Univ., Kingston. Water Resources 
Center. 

For primary bibliographic entry see Field 5C. 
W88-07226 


STEADY UNIFORM FLOW IN PRISMATIC 
CHANNELS WITH FLOOD PLAINS, 
Department of Civil Engineering, Swiss Federal 
Institute of Technology, Zuerich, Switzerland. 

For primary bibliographic entry see Field 8B. 
W88-07245 


PERTURBATION SOLUTION OF THE 
FLOOD-ROUTING PROBLEM, 
Canterbury Univ., Christchurch (New Zealand). 


Dept. of Civil Engineering. 

B. Hunt. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 2, p 215-234, 1987. 13 fig, 8 ref. 


Descriptors: *Hydraulics, *Flood routing, *Kine- 
matic wave theory, *Mathematical studies, *Flow 
characteristics, *Flood hydrographs, Critical flow, 
Momentum equation, Flow rates, Hydrograph 
analysis, Flood forecasting, Kinematic waves. 


The problem of calculating a downstream hydro- 
graph from a known upstream hydrograph is 
known as the flood-routing problem. Singular per- 
turbation techniques were used to obtain an ap- 
proximate solution of the problem. The first-order 
outer solution is given by the kinematic-wave ap- 
proximation. Singularities in this outer solution 
then lead to two inner solutions: one that follows a 
kinematic shock as it moves downstream and one 
either at the downstream boundary in subcritical 
flow or at the upstream boundary in supercritical 
flow. Solutions calculated in each of these subre- 
gions allow conclusions to be drawn about the 
relative importance of various terms in the momen- 
tum equation. The inner and outer solutions are 
combined to obtain composite solutions for flow 
depths and flow rates. A numerical example is 
worked. (Shidler-PTT) 

W88-07246 


CRITERION FOR THE EFFECT OF SUSPEND- 
ED SEDIMENT ON NEAR-BOTTOM VELOCI- 
TY PROFILES, 

Institute of Oceanographic Sciences, Taunton, 
United Kingdom. 

For primary bibliographic entry see Field 2J. 
W88-07248 


GRADUALLY-VARIED FLOWS IN OPEN- 
CHANNEL NETWORKS, 

Stoner Associates, Carlisle, PA. 

A. M. Schulte, and M. H. Chaudhry. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 3, p 357-371, 1987. 6 fig, 2 tab, 21 ref. 


Descriptors: *Flow, *Gradually-varied flow, 
*Open-channel flow, *Water surface profiles, 
*Flow profiles, *Backwater curve, *Steady flow, 
*Mathematical analysis, Algorithms, Computer 
programs, Flow discharge. 


To compute water-surface profiles in steady-state, 
gradually-varied flows in open-channel networks, 
an algorithm is presented which allows computa- 
tion of the flow depths and discharges at all sec- 
tions simultaneously instead of presently used step- 
by-step procedures. This algorithm is accurate, ef- 
ficient, and suitable for computer solution, and it 
may be directly used for computing flows in paral- 
lel channels or in channel networks without neces- 
sitating graphical plots or other trial-and-error pro- 
cedures. The Newton-Raphson method is used in 
the solution algorithm, and the resulting Jacobian 
matrix is transformed into a banded matrix in order 
to increase accuracy and to reduce computer time 
and storage. The governing equations are present- 
ed in detail and the solution algorithm is included 
in its entirety. Example problems are solved for 
illustration purposes and the results compared with 
those obtained by the fourth-order Runge-Kutta 
method. (Author’s abstract) 
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EXPERIMENTAL VERIFICATION OF THE 
DRESSLER CURVED-FLOW EQUATIONS, 
George Washington Univ., Washington, DC. 
International Water Resources Inst. 

N. S. Sivakumaran, and V. Yevjevich. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 3, p 373-391, 1987. 6 fig, 1, tab, 9 ref, 2 append. 
NSF Grant CEE-8210793. 


Descriptors: *Open-channel flow, *Flow charac- 
teristics, *Channel morphology, *Dressler curved- 
flow equations, *Hydraulic geometry, *Spillways, 
*Hydraulic geometry, Flow resistance, Unsteady 
flow, Steady flow, Velocity distribution, Flow ve- 
locity, Hydraulic engineering. 


WATER CYCLE—Field 2 


Streamflow and Runoff—Group 2E 


The Dressler equations with flow resistance and 
varying channel width for unsteady free-surface 
flow over curved beds are presented, and a gener- 
alized Bresse profile equation for steady curved- 
flow is derived. Experimental measurements on 
steady flow over a highly curved spillway demon- 
strated that the Dressler equations predict the free 
surface, the ved pressure, and the tangential flow 
velocity distribution accurately, but the predictions 
by the classical Saint-Venant equations are almost 
meaningless. Since both theories require gradual 
variations in bed geometry, applications to inter- 
vals with rapid changes are not valid. For the 
small intervals of our spillway geometry where the 
curvature and its derivative vary rapidly, the 
Dressler solution shows small, but rapid, vari- 
ations, whereas actual measurements indicate a 
more gradual variation over wider intervals. (Au- 
thor’s abstract) 
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DESIGN OF STABLE ALLUVIAL CHANNELS, 
Hydraulics and Coastal Engineering Group, 
Kuwait Institute for Scientific Research, P. O. Box 
24885, Safat, Kuwait. 

M. M. Abou-Seida, and M. Saleh. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 3, p 433-446, 1987. 6 fig, 3 tab, 6 refs. 


Descriptors: *Hydraulic design, *Channels, 
*Stable channels, *Alluvial channels, *Mathemati- 
cal models, Alluvium, Channel morphology, Flow 
rates, Sediment transport, Channel scour, Bed 
load, Computer models, Mathematical equations, 
Flow resistance, Sediment discharge, Particle size, 
Particle shape. 


For a channel in an alluvial material stable condi- 
tions are achieved through the adjustment of three 
factors--channel width, channel depth, and channel 
slope. Upon these factors are imposed rate of flow 
and rate of sediment transport through the chan- 
nel. The channel is considered stable if sediment 
admitted to it is sufficient to balance scour due to 
bed movement; this definition is sometimes called 
the live- or mobile-bed design condition. A live- 
bed model has been developed by coupling the 
Liu-Hwang resistance equation with the Einstein- 
Brown sediment-transport concept. Two expres- 
sions were ucsd to obtain water depth, bed width, 
and lvigitudinal slope for a given water flow, 
sediment discharge, and particle diameter. A com- 
puter program, in which limitations to flow regime 
and shape factor were imposed, was developed to 
facilitate the calculation procedure. Field data 
from stable channels in the United States, Pakistan, 
India, and Egypt were used to develop the model. 
Two datasets which were not included in model 
development--one from the Menufia Canal in 
Egypt and the other from a channel in Pakistan-- 
were used for its verification; in both cases there 
was good agreement between values calculated 
with the model and actual channel data. (Shidler- 


PTT) 
W88-07252 


STREAM TEMPERATURE INCREASES AND 
LAND USE IN A FORESTED OREGON WA- 
TERSHED, 

Oregon State Univ., Corvallis. Dept. of Forest 
Engineering. 

R. L. Beschta, and R. L. Taylor. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 19-25, February 1988. 6 fig, 1 tab, 29 ref. 


Descriptors: *Water temperature, *Forest manage- 
ment, *Riparian waters, *Streams, *Forest hydrol- 
ogy, Mountain streams, Logging, Riparian vegeta- 
tion, Flood peak, Regression analysis, Mathemati- 
cal studies, Environmental effects, Oregon. 


The Salmon Creek Watershed drains 325 sq km of 
forested terrain in the Cascade Mountains of west- 
ern Oregon. Over a 30-year period (from 1955 to 
1984) average daily maximum and minimum 
stream temperatures, calculated from the 10 warm- 
est days of each year, have risen 6C and 2C, 
respectively. In contrast, a small decrease in maxi- 
mum air temperatures was found over the same 
period. Regression analysis indicated a highly sig- 
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nificant (p < 0.01) relationship between a cumula- 
tive index of forest harvesting and maximum 
stream temperatures. Maximum temperatures also 
tended to increase for several years following 
major peak flow events. The interaction between 
harvest activity (logging and road construction), 
changing forest and riparian management practices 
and the occurrence of natural hydrologic events 
(peak flows and associated mass soil movements) 
tend to obscure specific cause-and-effect relation- 
ships regarding long-term changes in maximum 
stream temperature. (Author’s abstract) 
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RELATIONSHIP BETWEEN ANNUAL 
RUNOFF AND WATERSHED AREA FOR THE 
EASTERN UNITED STATES, 

Northrop Services, Inc., Corvallis, OR. 

B. P. Rochelle, M. R. Church, W. A. Gebert, D. J. 
Graczyk, and W. R. King. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 35-41, February 1988. 5 fig, 1 tab, 25 ref. 


Descriptors: *Depth-area-duration _ analysis, 
*Annual runoff, *Catchment areas, *Runoff, 
*Rainfall-runoff relationships, *Acid rain, *Water 
chemistry, *Topographic mapping, Ungaged 
streams, Watersheds, Correlation analysis, Mathe- 
matical Studies, Data processing, Surface water. 


As part of the U.S. Environmental Protection 
Agency’s effort to determine the long-term effects 
of acidic deposition on surface water chemistry, 
annual runoff was estimated for about 1,000 un- 
gaged sites in the eastern U.S. using runoff contour 
maps. One concern in using contour maps was that 
a bias may be introduced in the runoff estimates 
due to the size of the 1,000 ungaged sites relative 
to the size of the watersheds used in developing 
the maps. To determine if a bias was present the 
relationship between the annual runoff (expressed 
as depth) and the watershed area for the Northeast 
(NE) and Southern Blue Ridge Province (SBRP) 
was tested using five regional data bases. One 
short-term data base (1984 Water Year, n = 531) 
and two long-term data bases (1940-57, n = 134 
and 1951-80, n = 342) were used in the NE. In the 
SBRP one short-term data base (1984 Water Year, 
n = 531) and one long-term data base (1951-80, n 
= 60) were used. For the NE and the SBRP, 
runoff was not directly correlated with watershed 
area using the five regional data bases. Also, runoff 
normalized by precipitation was not related to 
watershed area. (Author’s abstract) 
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EFFECTS OF NO-FLOW RIVER CONDITIONS 
ON THE PLATTE RIVER WELL FIELD, 
Broward County Water Resources Management 
Division, 115 South Andrews Ave., Room 324, 
Fort Lauderdale, Florida 33301. 

For primary bibliographic entry see Field 5B. 
W88-07283 


PROJECTION OF URBANIZATION EFFECTS 
ON RUNOFF USING CLARK INSTANTANE- 
OUS UNIT HYDROGRAPH PARAMETERS, 
Louisville Univ., KY. Dept. of Civil Engineering. 
For rong bibliographic entry see Field 4C. 
W88-072 


GENERATION AND QUALITY OF STREAM- 
FLOW ON INACTIVE URANIUM TAILINGS 
NEAR ELLIOT LAKE, ONTARIO, 

Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

For primary bibliographic entry see Field 2F. 
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SUMMARY OF FLOOD-FREQUENCY ANALY- 
SIS IN THE UNITED STATES, 

Geological Survey, mE ee VA. 

W. H. Kirby, and M. E. M 

Journal of Hydrology JHYDAY, Vol. 96, No. 1-4, 
p 5-14, December 1987. 42 ref. 


Descriptors: *Statistics, *Flood frequency, *His- 
toric floods, *Flood data, *Maximum probable 


floods, *Frequency analysis, Outliers, United 
States, Mathematical analysis, Error analysis. 


A historical summary is given of some of the main 
issues of flood-frequency analysis including the 
adequacy of observational data, the form of the 
probability distribution, the occurrence and nature 
of outliers, the role of the Probable Maximum 
Flood, the inevitability of estimation errors and the 
use of regionalization and Bayesian methods. The 
U.S. Federal guidelines (Water Resources Council 
Bulletin 17) for flood-frequency analysis also are 
summarized. Although much progress has been 
made in the past 50 years in the understanding of 
flood magnitude and frequency, many fundamental 
ere nee to be solved. (Author’s abstract) 


GENERAL SURVEY OF FLOOD-FREQUENCY 
ANALYSIS IN CHINA, 

Nanjing Research Institute of Hydrology and 
Water Resources, No. 1 Xikang Road, Nanjing, 
Jiangsu Province (P.R. of China). 

S.-Q. Hua. 

Journal of ec rreany  y pa iasaks Vol. 96, No. 1-4, 
p 15-25, December 19: 


Descriptors: *Flood frequency, *Historic floods, 
*Flood data, ‘*Statistics, *Frequency analysis, 
China, Mathematical analysis. 


Since 1950, China has constructed numerous dams. 
The design of these dams involved flood-frequency 
analyses using a combination of gaging station and 
historical floods. Because the length of record for 
many of the gaging stations is short, a great deal of 
importance in such analysis has been placed on 
flood information available from historical docu- 
ments that date back over 1,000 years. These his- 
toric floods can be beneficially used to enlarge a 
flood series sample. However, the errors in the 
historical flood will effect the estimation of the 
distribution curve. Consequently, an engineer’s ex- 
perience and judgement are essential in developing 
a reliable distribution curve. Although the engineer 
can give greater weight to the most reliable floods 
in the curve to produce the best model, the accura- 
cy of the methodology is affected. Due to the short 
records of existing gaging stations and the errors 
involved in determining the magnitude of histori- 
cal events, the accuracy of design floods in China 
cannot be improved in the near future. Using more 
complicated models will only make the process 
more difficult and increase the errors and subjec- 
tivity in the model. Until more accurate long term 
records are accumulated from the gaging stations, 
to increase the sample population, the reliability of 
the distribution curve will not improve. (Author’s 
abstract) 
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QUANTIFYING PEAK DISCHARGES FOR 

HISTORICAL FLOODS 

aaa Survey, Atlanta, GA. Water Resources 
iV 

J. L. Cook. 

Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 

p 29-40, December 1987. 6 fig, 8 ref. 


Descriptors: *Peak discharge, *Stage-discharge re- 
lations, *Statistics, *Historic floods, *Flood peak, 
*Flood data, Mathematical analysis, Mannings 
equation, Errors. 


The significant characteristics and uncertainties of 
four commonly used methods for estimating the 
peak discharge of a flood are discussed: (1) rating 
curve (stage-discharge relation) extension; (2) slope 
conveyance; (3) slope area; and (4) step backwater. 
Logarithmic extensions of rating curves are based 
on theoretical plotting techniques that results in 
straight line extensions provided that channel 
shape and roughness do not change significantly. 
The slope-conveyance method and _slope-area 
methods are based on the Manning equation, 
which requires specific data on channel size, shape 
and roughness, as well as the water-surface slope 
for one or more cross-sections in a relatively 
straight reach of channel. The slope-conveyance 
method is used primarily for shaping and extending 
rating curves, whereas the slope-area method is 


used for specific floods. The step-backwater 
method, also based on the Manning equation, re- 
quires more cross-section data than the slope-area 
method, but has a water-surface profile conver- 
gence characteristic that negates the need for 
known or estimated water-surface slope. Uncer- 
tainties in calculating peak discharge for historical 
floods may be quite large. Various investigations 
have shown that errors in calculating peak dis- 
charges by the slope-area method under ideal con- 
ditions for recent floods (i.e. when flood eleva- 
tions, slope and channel characteristics are reason- 
ably certain), may be on the order of 10-25%. 
Under less than ideal conditions, where streams are 
hydraulically steep and rough, errors may be much 
larger. The additional uncertainties for historical 
floods created by the pe e of time may result in 
even larger errors o discharge. (Author’s 
abstract) 
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INVESTIGATION AND REGIONALIZATION 
OF HISTORICAL FLOODS IN CHINA, 

Nanjing Research Institute of Hydrology and 
Water Resources, Nanjing, Jiangsu Province (P.R. 
of China). 

C.-Z. Luo. 

Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 
p 41-51, December 1987. 6 fig, 1 tab. 


Descriptors: *Historic floods, *Flood data, *China, 
Design floods, Maximum probable floods. 


Investigation of historical floods (floods that oc- 
curred outside the systematic record) is very valu- 
able in design flood computation, lly in the 
case of inadequate information at design site. 
China has carried out investigations of historical 
floods on a nation-wide basis since the 1950s. Data 
On numerous extraordinary floods have been col- 
lected and much useful experience has been gained. 
Two methods have been used to gather informa- 
tion about historical floods: (1) field investigations 
and (2) detailed surveys of historical literature. For 
most rivers in China, a survey of historical floods 
will yield information on the occurrence and mag- 
nitude of several severe flood events with a return 
period of 300-400 years. There are two high-value 
belts of maximum floods in East China, one along 
the coastal area and the other distributed ans 
Yanshan, Taihang, Funiu, Tongbai, and i 
mountain regions. The Xiao Hinggan Mountains in 
northeast China and the karst region in southwest 
China are the areas of lowest maximum flood. 
(Sand-PTT) 
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ERRORS IN SLOPE-AREA COMPUTATIONS 
OF PEAK DISCHARGES IN MOUNTAIN 
STREAMS. 


Geological ‘Survey, Denver, CO. 
R. D. Jarrett. 
Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 


p 53-67, December 1987. 1 fig, 2 tab, 33 ref. 
Descriptors: *Peak discharge, *Slope-area analysis, 
*Critical depth method, *Stream discharge, 
*Flood peak, *Flood frequency, *Flood p i 
*Flood data, Frequency analysis, Design floods, 
Maximum problem floods. 


During an evaluation of 70 slope-area measure- 
ments on higher-gradient streams (stream slopes 
>0.002) throughout the U.S., peak discharge 
measurements were found to be affected by n 
values, scour, expansion and contraction losses, 
viscosity, unsteady flow, number of cross sections, 
state of flow and stream slope. Problems due to 
measurement error can be as great or greater than 
100% and lead to overestimation of the actual peak 
discharge. This can result in misleading maximum 
flood values, erroneous flood-frequency analyses 
and overdesign of flood-plain structures. A brief 
discussion of these problems, tentative solutions 
and research needs is presented. The critical-depth 
method of computing peak discharge provides the 
most reasonable results in higher-gradient streams. 
(Author’s abstract) 
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INVESTIGATION AND VERIFICATION OF 
EXTRAORDINARILY LARGE FLOODS ON 
THE YELLOW RIVER, 

Design Institute, Yellow River Conservancy Com- 
mission, Zhengzhou, Henan Province (P.R. of 
F. Shi, Y. Yi, and M. Han. 

Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 
p 69-78, December 1987. 8 fig. 
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Bag Deposition, Roughness coefficient, 
ellow River, China. 


The Yellow River has a long recorded history and 
culture dating back sev thousands of years. 
Available literature and historic relics contain 
stream flow records and information on extraordi- 
narily large floods. During floods, the silt content 
of the river is very high, and traces of silt deposit- 
ed are visible. Distinct traces of silt deposits from 
past extraordinary floods which occurred 100 or 
even 200 years ago are still visible today. Such 
information can be used to determine the magni- 
tude and return period of an exceedingly large 
flood. Methods and approaches for investigating 
and verifying flood stages, changes in river sec- 
tions from scour and deposition, and roughness 
coefficients of major floods are discussed. The 
analysis of source zones of major floods and esii- 
mation of the frequency of occurrence of major 
floods are also considered. (Author’s abstract) 
W88-07390 


PALEOFLOOD HYDROLOGY AND _ €EX- 
TRAORDINARY FLOOD EVENTS, 
atgns Caves Tucson. Dept. of Geosciences. 


V.R. 
Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 
he rete December 1987. 2 fig, 8 tab, 67 ref. 
tional Science Foundation Grants EAR 77- 
23025, EAR 81-19981 peer EAR 8300183. 
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requency anal *Flood 
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Paleoflood hydeciogg. ie the study of past or an- 
cient flood events ¢ most accurate technique 
involves the analysis of slackwater deposits and 
paleostage indicators (SWD-PSI). Flood dis- 
charges calculated by this method can be calibrat- 
ed through the study of modern floods on gaged 
rivers. Correlation of multiple SWD-PSI sites 
along a river reach is used to identify the maximum 
paleostage achieved by a given flood. Advances in 
the dating of flood deposits permit estimates of 

flood frequency to be made extending over a data- 
base of thousands of years. The major geochrono- 
logic tool is radiocarbon dating of various kinds of 
organic matter intercalated with the slackwater 
deposits. An important development is the use of 
the tandem accelerator mass spectrometer for 
direct measurement of carbon-14. Tiny blebs of 
charcoal, seeds and other organics can be analyzed 
to date ancient flood deposits of hydrological sig- 
nificance. Since SWD-PSI studies yield very accu- 
rate determinations of paleoflood ages and magni- 
tudes, there is a pressing need for new statistical 
procedures that make optimum use of the informa- 
tion content in paleoflood records for flood-fre- 
—_— analysis. Nevertheless, SWD-PSI paleo- 

lood hydrology has moved beyond the research 

phase; its use should be encouraged in evaluating 
past experience of extraordinary floods at appro- 
fy —, sites. (Author’s abstract) 


COMPARISON OF THE LARGEST RAINFALL- 
RUNOFF FLOODS IN THE UNITED STATES 
WITH THOSE OF THE PEOPLE’S REPUBLIC 
OF CHINA AND THE WORLD, 

Cascades Volcano Observatory, U.S. Geological 
we Cae Vancouver, WA 98661. 


Journal of Hydrology JHYDAT, Vol. 96, No. 1-4, 
p 101-115, December 1987. 5 fig, 3 tab, 48 ref. 
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*Historic floods, 
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*Flood peak, *Maximum probable floods, *Flood 
data, *Rainstorms, United States, China. 


The maximum historic rainfall-runoff floods meas- 
ured in the U.S., the People’s Republic of China 
-— the world all plot close to a smooth curve of 
rainage area versus discharge. In the U.S., the 
ity that flood peaks were overestimated and 

[is chabaep of iar pans wo Os robable maxi- 
mum floods suggest that this limiting. curve of 
maximum floods will not significantly change posi- 
tion with more data. Data for future floods that 
lot above this curve need to be examined careful- 
ly. The most likely interpretations for new data 
points above this curve would be the confusion of 
a mud or debris flow with a water-dominated 
flood, or the damming of channels by debris or a 
landslide and su vent bursting. In the U.S., 
excluding Hawaii, the largest measured historic 

loods in basins less than about a ae 
occurred in arid and semi-arid areas. In China, the 
majority of the largest measured historic floods 
occurred in the east and southeast in basins on the 
windward side of mountainous areas, and in loca- 
tions affected by typhoons. One extraordinary 
flood that exceeds any other recorded flood in the 
world for the size of the drainage basin in which it 
occurred is the New Caledonia flood of December 
24, 1981 on the Ouaieme River. Worldwide, the 
largest measured historic floods occurred primarily 
between 40 deg N and 40 deg S latitude on streams 
and rivers near coastal areas. (Author’s abstract) 
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ESTIMATING RARE FLOODS BY GEOMOR- 
PHOLOGICAL METHODS, 

pe ogi of Geography, Nanning Teacher’s 
Co Mingxiu Road, Nanning, Guangxi Prov- 
ince (P.R. of China). 

R. Xu, and B. Ye. 

Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 
p 117-124, December 1987. 2 fig, 4 tab, 6 ref. 
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Meteorology, Geology. 


The distinction between the upper alluvial flat and 
the first terrace is the basis for determining the 
upper and lower limits of rare floods. A method 
for estimating rare floods integrates the concepts 
of geomorphology, hydrology, meteorology and 
pre logy. In the area in which the crust is stable or 

uplifted slightly, use of the geomorphological 
methods was er: The upper valley flat and 
the first terrace can be distinguished exactly by 
synthetic methods. Comparing the upper limit of 
rare flood discharges calculated by the geomor- 
phological method with the 10,000-yr frequency 
flood discharge, an agreement within 27% is seen. 
The advantages of this method are that it is very 
simple and can be used whether or not hydrologic 
and meteorological data are available in the region. 
Because analysis methods are not completely de- 
veloped, there exist some differences when the 
cross-section of a modern river is used to represent 
that of an original river. This problem is expected 
to be solved in the near future. (Sand-PTT) 
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LINEAR ERROR ANALYSIS OF SLOPE-AREA 
DISCHARGE DETERMINATION: 

Geological Survey, Reston, VA. 

W. H. Kirby. 

Journal of Retrdiegy JHYDAT7, Vol. 96, No. 1-4, 
p 125-138, December 1987. 2 fig, 3 tab, 9 ref. 


Descriptors: ‘*Slope-area analysis, *Peak dis- 
charges, *Discharge capacity, *Flood discharge, 
*Flood peak, *Flood data, *Mathematical analysis, 
Error analysis, Scour, Channel scour, Channel 
morphology, Error analysis. 


The slope-area method can be used to calculate 
peak flood discharges when current-meter meas- 
urements are not possible. This calculation depends 
on several quantities, e.g. water-surface fall, that 
are not subject to large measurement errors. Other 
critical quantities, e.g. Manning’s n, are not even 
amenable to direct measurement but can only be 
estimated. Finally, scour and fill may cause gross 
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discrepancies between the observed condition of 
the channel and the hydraulic conditions during 
the flood peak. The effects of these potential errors 
on the accuracy of the computed discharge were 
estimated by statistical error analysis using a 
Taylor-series approximation of the discharge for- 
mula and the well-known formula for the variance 
of a sum of correlated random variates. The result- 
ant error variance of the computed discharge is a 
weighted sum of covariances of the various obser- 
vational errors. The weights depend on the hy- 
draulic and geometric configuration of the chan- 
nel. The mathematical analysis confirms the rule of 
thumb that relative errors in computed discharge 
increase rapidly when velocity heads exceed the 
water-surface fall, when the flow field is expanding 
and when lateral velocity variation (alpha) is large. 
It also confirms the extreme importance of assess- 
ing the presence of scour or fill accurately. (Au- 
thor’s abstract) 
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EXTRAORDINARY FLOODS IN EARLY CHI- 
NESE HISTORY AND THEIR ABSOLUTE 
DATES, 

Earth and Space Sciences Division, Jet Propulsion 
Laboratory, California Institute of Technology, 
Pasadena, CA 91109. 

K. D. Pang. 

Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 
p 139-155, December 1987. 1 fig, 33 ref. 


Descriptors: *Historic floods, *Dating, *Flood 
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The earliest extraordinary floods recorded in Chi- 
nese historical texts occurred shortly before the 
beginning of Xia, the first hereditary dynasty in 
China. Three different methods have been applied 
to absolutely date these events, using royal geneal- 
ogies, and records of an ancient solar eclipse and a 
ered conjunction. The genealogies, which 

ve been confirmed by archeological data, have 
been used to calibrate the parallel but not yet 
confirmed Xia royal genealogy. Using 30 years as 
an average time interval between two generations 
and backtracking from known endpoints the begin- 
ning of the Xia dynasty was determined to be not 
earlier than 20th century B.C. Dating of a record- 
ed solar eclipse placed the Sth year of the 4th Xia 
king at 1876 B.C. Textual records of the 1953 B.C. 
five-planet conjunction have been found, and the 
event was shown to have occurred in the lifetime 
of King Yu. The evidence suggests that the Xia 
dynasty began in the middle of the 20th century 
B.C., and the extraordinary floods during the 
reigns of the sage kings Yao and Shun occurred 
shortly before that, i.e., in the first half of the 20th 
century B.C. Radiocarbon dates from the Erlitou 
and Gaocheng cultures, generally believed to be 
Xia cultures, are consistent with these results. In 
view of this analysis and recent archeological dis- 
coveries the traditional dates for the beginning of 
Xia and the earliest recorded extraordinary floods 
require drastic revision. (Author’s abstract) 
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USE OF HISTORICAL RECORDS IN FLOOD 
FREQUENCY ANALYSIS, 

Institute of Hydrology, Wallingford (England). 

J. V. Sutcliffe. 

Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 
p 159-171, December 1987. 4 fig, 4 tab, 24 ref. 


Descriptors: *Historic floods, *Flood frequency, 
*Frequency analysis, *Flood data, Statistical anal- 
ysis, Graphs, Estimating. 


The incorporation of historical information in 
flood frequency analysis can greatly increase the 
period over which floods are sampled and decrease 
the amount of extrapolation n . With 
proper statistical treatment this should improve the 
confidence with which the magnitude of rarer 
floods can be assessed and can amend dramatically 
the flood estimate. This paper describes the forms 
which historical information can take, some of the 
problems of interpretation of this information, and 
reviews some of the methods of analysis. Examples 
are drawn from different regions including the 
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Trent, Yangtze and Nile rivers. The emphasis is on 
the interpretation of the historical record and on 
graphical presentation of the results, rather than 
the development of statistical techniques of analy- 
sis. (Sand-PTT) 
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PROBLEMS IN STATISTICAL TREATMENT 
OF FLOOD SERIES, 

Anhui Water Resources Research Institute, 110 
Zhihuai Road, Bengbu, Anhui, Province (P.R. of 
China). 

G.-Y. Jin. 
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This paper discusses some common hydrologic 
problems in the statistical treatment of flood series 
associated with the calculation of flood frequency. 
These problems are: (1) the assumptions used in 
flood frequency estimation; (2) the moment 
method and the moment-calculation error; (3) the 
application of the empirical frequency formula to 
extraordinary floods; (4) individual curve fitting 
method; (5) sampling error; (6) computation of 
combined frequencies; and (7) frequency estima- 
tion in the presence of zeros in the series. In 
addition, other problems, e.g., the accuracy of 
statistical calculations, the combination of hydro- 
logic events and the reasonableness of derived 
results, are discussed. (Author’s abstract) 
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For purposes of evaluating fitted flood frequency 
distributions or for purposes of estimating distribu- 
tions directly from plots of flood peaks vs. excee- 
dance probabilities (either by subjective or objec- 
tive techniques), one needs a probability plotting 
position formula which can be applied to all of the 
flood data available: both sy ic and historic 
floods. Some of the formulas in use are simply 
extensions of existing formulas (e.g. Hazen and 
Weibull) used on systematic flood records. New 
plotting position formulas proposed by Hirsch and 
Stedinger 1986 and in this paper are based on a 
recognition that the flood data arises from partially 
censored sampling of the flood record. The theo- 
retical appropriateness, bias in probability and bias 
in discharge of the various plotting position formu- 
las are considered. The methods are compared in 
terms of their effects on flood frequency estimation 
when an objective curve-fitting method of estima- 
tion is employed. Consideration is also given to the 
correct interpretation of the historical record 
length and the effect of incorrectly assuming that 
record length equals the time since the first known 
historical flood. This assumption is employed in 
many flood frequency studies and may result in a 
substantial bias in estimating design flood magni- 
tudes. (Author’s abstract) 
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Confidence intervals for design floods often can be 
used to measure the precision of a flood frequency 
curve. This paper analyzes and discusses the deter- 
mination of confidence intervals for design floods 
using the Pearson Type III distribution with a 
known skewness and related problems. A review 
of the methods proposed in Bulletins 17A and 17B 
by the U.S. Water Resources Council and the 
method based on asymptotic theory shows that 
these methods do not preserve the desired confi- 
dence level due to the approximations inherent in 
the methods, and that the biases from the desired 
confidence level increase as the skewness coeffi- 
cient increases. Tables for the confidence factors 
based on moment and curve-fitting estimates were 
developed by the Monte Carlo simulation tech- 
nique and were used to construct the confidence 
intervals for frequency curves. A numerical exam- 
ple is given to illustrate the application of confi- 
dence intervals in a discontinuous sample consist- 
ing of historical floods and systematically observed 
floods. The performance of methods using tables 
presented herein, the method of B values based on 
the curve-fitting method and the method suggested 
by Stedinger are evaluated. The evaluation crite- 
rion is that the expected length of the confidence 
intervals be as short as possible at the desired 
confidence level. (Author’s abstract) 
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This paper discusses flood-quantile estimators 
which can employ historical and paleoflood infor- 
mation, both when the magnitudes of historical 
flood peaks are known, and when only threshold- 
exceedance information is available. Maximum 
likelihood, quasi-maximum likelihood and curve 
fitting methods for simultaneous estimation of 1, 2, 
and 3 unknown parameters are examined. The 
information contained in a 100 yr record of histori- 
cal observations, during which the flood percep- 
tion threshold was near the 10 yr flood level (i.e., 
on average, one flood in ten is above the threshold 
and hence is recorded), is equivalent to roughly 43, 
64 and 78 years of systematic record in terms of 
the improvement of the precision of 100 yr flood 
estimators when estimating 1, 2, and 3 parameters, 
respectively. With the perception threshold at the 
100 yr flood level, the historical data was worth 
13, 20 and 46 years of systematic data when esti- 
mating 1, 2 and 3 parameters, respectively. (Au- 
thor’s abstract) 
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Observed hydrological data are usually assumed to 
be accurate when performing a flood-flow frequen- 
cy analysis. A great deal of research has been 
conducted to determine flood frequency under this 
assumption. However, all flood data are subject to 
some measurement error and the effect of this 
error on frequency analysis is not well document- 
ed. There are only a few studies which have dealt 
with this subject and their conclusions are general- 
ly inconsistent. The major emphasis of this study 
was to demonstrate the effects of measurement 
error on the results of a flood flow frequency 
analysis. The Pearson Type III distribution was 
mainly used in the analysis, although the log-Pear- 
son Type III was also used. To estimate the distri- 
bution parameters, the moment method was used 
as well as the curve-fitting method, which is the 
ponies technique for parameter estimation in 

ydrological frequency analysis in China. Unbi- 
ased and efficiency of the 100 yr and 1000 yr 
design event estimates are taken as the major crite- 
ria for comparing the goodness of fit in frequency 
analysis. Results from the Monte Carlo method of 
generating sequentially synthetic hydrological 
records indicate that in the absence of historical 
outliers, the effects of small measurement errors 
are themselves small and may be neglected. When 
a historical outlier whose error parameter is small- 
er than 0.3 is included in the analysis, the resultin, 
frequency curve is improved. (Author’s abstract 
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Streamflow gauging networks provide hydrologi- 
cal information for use in estimating the parameters 
of regional regression models. These models can be 
used to estimate flood statistics, e.g. the 100 yr 
peak, at ungauged sites as functions of drainage 
basin characteristics. A recent innovation in re- 
gional regression is the use of a generalized least 
squares (GLS) estimator that accounts for unequal 
station record lengths and sample cross correlation 
among the flows. However, this technique does 
not account for historical flood information. A 
method is proposed to adjust this generalized least 
squares (GLS) estimator to account for possible 
information about historical floods available at 
some stations in a region. The historical informa- 
tion is assumed to be in the form of observations of 
all peaks above a threshold during a long period 
outside the systematic record period. A Monte 
Carlo simulation experiment was performed to 
compare the GLS estimator adjusted for historical 
floods with the unadjusted GLS estimator and the 
ordinary least squares estimator. Results indicate 
that using the GLS estimator adjusted for histori- 
cal information significantly improves the regres- 
sion model. (Author’s abstract) 
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The mean and variance of peak storm runoff from 
an idealized catchment-stream element were de- 
rived using the kinematic wave approximation and 
incorporating uncertainty in the catchment area 
covered by the storm as well as in the storm size, 
intensity, and duration. The results demonstrate a 
sharp decrease in both the mean and variance of 
peak streamflow as the ratio of catchment size to 
predominant storm size increases from the zero 
value which corresponds to one-dimensional treat- 
ment of flood generation. The results provide a 
theoretical basis for regionalization of flood fre- 
quency in cases where the catchment/storm scale 
ratio is not negligibly small. (Author’s abstract) 
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A systematic analysis of various methods the statis- 
tical estimation of storm transposition is presented 
and the results calculated using these methods 
compared with those obtained from the national 
Chinese isoline maps of rainfall parameters and 
Probable Maximum Precipitation (PMP). The 
mean value ratio method is suitable for PMP trans- 
position but unsuitable for design storm transposi- 
tion with a return period concept. On the other 
hand, statistical methods of storm transposition 
correlated with Cv, Phi or Km are comparatively 
suitable for design storm transposition but unsuit- 
able for PMP transposition. bs pr attention 
should be paid in choosing any of these methods. 
A suggested - method using the modulus 

icient Kp for transposing design storms is 
found applicable and simple. (Author’s abstract) 
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An extreme flood with a peak flow of 31,000 cu 
m/s and a return of about 200 yr occurred on July 
31, 1983, at Ankang in the Han River basin. How- 
ever, the areal rainfall depth that produced the 
flood had a recurrence interval of about 15 yr. The 
main characteristics and frequency of the 
‘83.7’storm flood were analyzed. If the time and 
space distribution of the ‘83.7’ storm is unchanged 
and a rainfall be of a specified return period is 
applied, the resultant peak flows would be 1.5-1.6 
times as large as those obtained by frequency anal- 
ysis. The spatial pattern of the ‘79.7’ storm was also 
analyzed. f the time and space distribution of this 
storm is unchanged and a rainfall depth of a speci- 
fied return period is applied, the resulting peak 
flows would be 60-70% of those obtained by fre- 
quency analysis. It is concluded that the traditional 
idea that a design flood with a given return period 
is produced by a design storm with the same return 
aoe ae (Sand-PTT) 
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To study the effect of variation in forest cover on 
the homogeneity of floods, data from 23 stations, 
each with a drainage area < 1,500 sq km,in the 
Changbaishan region in China were analyzed and 
compared. Some of the drainage areas are heavily 
wooded and some have almost no woods. The data 
series of these stations contain almost 30 years of 
record from 1960s to 1980s, The observed data 
clearly show the runoff characteristics of both 
wooded and unwooded areas. With equal rainfall 
amounts, the peak flows from the wooded areas 
are lower than those from the unwooded areas. It 
is shown in the calculation that if the effect of the 
variation in forest cover on floods is not consid- 
ered in dealing with the earlier historic floods, 
which occurred when the area had better forest 
cover, the mixed-sample design flood, used for the 
now unforested area, would be on the low side. 
(Author’s abstract) 
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In flood frequency analysis, the term ‘outlier’ is 
commonly used to denote large floods in the sys- 
tematic record or historical floods which lie far 
above the majority of the floods in the sample. The 
mere existence of these outliers complicates the 
frequency analysis procedure. In order to avoid 
any subjectivity in the detection and treatment of 
outliers, the U.S. Weather Resources Council 
(WRC) recommended a method based on the prin- 
ciples of hypothesis testing. In spite of the fact that 
it has been extensively applied in the U.S., there 
are some theoretical and practical aspects which 
require further consideration. A study of principles 
reveals that outlier tests in a statistical context 
postulate an assumption that outliers have a unique 
distribution which is different from that of the 
remaining sample observations. Thus, the theory 
underlying the outlier test is in conflict with the 
phenomenon of outliers in flood data because it is 
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generally <a that both historical floods and 
extraordinary floods in systematic records all come 
from a common unknown population including all 
floods. Consequently it would not be reasonable to 
introduce outlier tests into a flood frequency analy- 
sis. The ‘masking effect’ encountered in the practi- 
cal use of the outlier test method in WRC (1981) is 
analytically discussed. Observed flood records at 
several stations are used to illustrate that the test in 
WRC Bulletin 17B does not guarantee the detec- 
tion of outliers if more than one is present in the 
sample due to this masking effect. (Author’s ab- 
stract) 
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Regional flood frequency analysis usually assumes 
that flood records from different sites are statisti- 
cally independent. This assumption is unlikely to 
be valid in practice, so it is important to know how 
intersite dependence affects flood quantile esti- 
mates obtained by regional analysis. Monte Carlo 
simulation was used to assess the effect of realisti- 
cally specified intersite dependence on the regional 
probability weighted moment algorithm, a robust 
and efficient procedure for regiona! flood frequen- 
cy analysis. Any bias in flood quantile estimated is 
unchanged by the presence of intersite depend- 
ence. The accuracy of flood quantile estimates 
decreases when intersite dependence is present, but 
this effect is less important for practical applica- 
tions than the bias in flood quantile estimates due 
to heterogeneity (inequality of the flood frequency 
distributions in the region). Even when both het- 
erogeneity and intersite dependence are present 
and the form of the flood frequency distribution is 
misspecified, regional flood frequency analysis is 
more accurate than at-site analysis. (Author’s ab- 
stract) 
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Three methods of flood prediction, reported in the 
United Kingdom Natural Environmental Research 
Council Flood studies report, have been investigat- 
ed, using the records of 32 gauged stations in the 
south-west region of Saudi Arabia. In the first 
method, regional curves were develo; and used 
together with the mean annual flood flow, estimat- 
ed from the characteristics of the drainage basin, to 
estimate flood flows at a location in the basin. The 
second method was to estimate the annual maxi- 
mum rainfall depth for a given duration and for a 
given return period over a drainage basin, and then 
to use such an estimate together with commonly 
used peak flow models to predict the annual maxi- 
mum flood flow for the return period in the drain- 
age basin. In the third method, flow duration re- 
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duction were developed and used together with 
the mean annual calendar day flood flow, estimat- 
ed from the characteristics of the drainage basin, to 
predict the peak flood flow for different return 
periods in the drainage basin. Each of the three 
methods was verified by being applied in six differ- 
ent drainage basins. On the basis of the results 
obtained, recommendations were made on the best 
method to be applied (at present) by design engi- 
neers. (Author’s abstract) 
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Transverse flow (commonly known as secondary 
flow), which exists for fully developed turbulent 
flow in straight channels of noncircular cross sec- 
tion was examined. The basic macroscopic features 
of this secondary flow in straight wide channels 
can be found, assuming that the axial mean flow is 
in hydrodynamic instability, which is the result of 
a competition between destabilizing and stabilizing 
effects. The two opposite effects in the rectilinear 
flow are the normal stresses that tend to produce a 
motion of the fluid away from the wall and the 
viscosity v that tends to prevent this motion. It is 
predicted that the width of the secondary flow 
cells in a straight wide channel is equal to the 
depth of the flow. Experimental evidence agrees 
with this finding. (Author’s abstract) 
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Proper determination of streamflow quantities and 
their mass balance is essential for efficient and 
equitable river basin management and water alloca- 
tion. It provides the baseline data for the decision 
making process. Unfortunately, it is practical to 
measure river flows only at specified gaging sta- 
tions, and local inflow/outflow characteristics be- 
tween gages are not quantitatively known. The 
knowledge of these inflows/outflows is critical 
from an operational perspective, particularly if 
flow regulation or modification is considered. A 
constrained nonlinear least squares model is pre- 
sented that seeks to minimize the error in selecting 
hydrologic parameters that can help predict 
monthly, local inflows/outflows for a stream sec- 
tion between gages. Of interest is the prediction of 
ungaged, local inflows from rainfall and snowmelt, 
local inflows/outflows to the groundwater regime, 
and return flows from irrigation diversions. The 
minimization of the squared error in satisfying the 
monthly mass balance for the stream section is 
considered as the optimizing criteria, and a number 
of constraints are imposed to incorporate prior 
knowledge and to ensure a unique and well be- 
haved solution. Physical and meteorological fac- 


tors such as temperature, precipitation, drainage 
access, channel lengths, channel slopes, and eleva- 
tion are correlated with the hydrological data base 
at the location to derive the parameter estimates. 
The parameter estimation model is general in 
nature and can be applied to a wide variety of 
stream sections. The model formulated is solved 
using successive linear programming. Applications 
procedures and a selected example application are 
reviewed. (Author’s abstract) 

W88-07513 


BUSHFIRE HYDROLOGY - THE CASE OF 
LEAKING WATERSHEDS, 

A.C.T Water Authority, G.P.O. Box 863, Canber- 
ra City, A.C.T. 2601 (Australia). 

For primary bibliographic entry see Field 2A. 
W88-07517 


SOME NEW PERSPECTIVES ON THE PROB- 
ABILISTIC MODELING OF FLOODS, 
California Univ., Davis. Dept. of Civil Engineer- 
ing. 

M: L. Kavvas. 

Journal of Hydrology JHYDA7, Vol. 92, No. 3-4, 
p 315-331, July 15, 1987. 7 fig. 32 ref. NSF Grant 
CEE-8411896. 


Descriptors: *Routing, *Flood routing, *Flood hy- 
drographs, *Probabalistic models, *Preciptation, 
Model studies, Stochastic processes, Reservoirs, 
Floods, Flood control. 


In the design of a flood control system a flood 
hydrograph realization, corresponding to a stated 
risk is taken as the hydrograph to be routed 
through the system. In general, floods come in 
groups and form multipeaked hydrographs. A mul- 
tipeaked flood hydrograph (or a group of floods) 
when routed through a reservoir-levee-wall flood 
control system may yield a more critical result 
than routing a single-peaked hydrograph even if 
each of the peaks in the multipeaked hydrograph is 
smaller than the peak of the single-peaked hydro- 
roa This is due to the fact that while the earlier 
oods within a flood group may not be critical for 
the system, they may still fill the reservoir to a 
critical level so that the later floods in the flood 
group are passed by the reservoir directly down- 
stream and, thereby, cause damage downstream. 
Similar arguments also follow for the flood levees 
and flood walls on the river reach downstream of a 
reservoir, since there is a channel storage during 
the passage of a flood wave through the river 
channel. Also due to storage in the system, not 
only the peak discharge stochasticity but the sto- 
chasticity of the complete flood hydrograph shape 
needs to be described. Instead of basing the prob- 
abilistic description of flood realizations on a single 
peak discharge, stochastic models were developed 
for the complete shape of generally multipeaked 
continuous time-flood realizations. First, a point 
stochastic model of the multistation precipitation 
process is presented. Using precipitation as the 
driving process of floods, a three-dimensional point 
stochastic model for the flood starting times,times 
to peaks and peak magnitudes is presented. A 
stochastic model for the continuous-time flood re- 
alizations, as an extension of the previous three- 
dimensional point stochastic model, is discussed. 
(Author’s abstract) 
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During a site investigation at Gouderak, The Neth- 
erlands, the observation was made that groundwat- 
er tides in several piezometers near the shallow 
tidal river Hollandsche Ijssel were running ahead 
of the river by more than an hour. Although the 
current theory of groundwater flow does not ac- 
count for this effect, the phenomenon can be ex- 
plained by means of well known elementary mech- 
anisms. The superposition principle is used to 
derive formula for the phase shift and the attenu- 
ation for the case of a single aquifer covered by an 
aquitard. For this simple system the maximum 
negative phase shift at the river bank amounts to 
0.25 pi radians (corresponding to 1.5 hours for the 
semidiurnal tidal component). (Author’s abstract) 
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KINEMATIC OVERLAND FLOW - GENERAL- 
IZATION OF ROSE’S APPROXIMATE SOLU- 
TION, PART II, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Water 
and Land Resources. 

I. D. Moore, and P. I. A. Kinnell. 

Journal of Hydrology JHYDA7, Vol. 92, No. 3-4, 
p 351-362, July 15, 1987. 6 fig, 6 ref. Australian 
body Research Advisory Council Grant Project 


Descriptors: *Mathematical models, *Surface 
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fall, Mathematical equations, Runoff. 


The approximate kinematic overland flow equation 
derived by Rose et al. and generalized by Moore 
includes a water surface profile shape factor C. 
Rose et al. assumed a constant C = 0.625. The 
variation of C as a function of normalized dis- 
charge q* was examined during various phases of 
the overland flow hydrograph rise and recession 
under constant and time-varying rainfall excess. 
The possible range of C values is bounded by 
rising and falling limb boundary curves. These 
vary linearly from C = 1, q* = 0 to C = 0.625, q* 
= | (Steady state or equilibrium) during the hydro- 
graph rise and linearly from C = 0.625, q* = 1 to 
C = 0.4, q* = 0 during the recession. At any time 
during an event the value of C depends on both the 
value of q* and its previous pattern of variation or 
history. Analytical equations are presented that 
allow C to be estimated during a runoff event, thus 
permitting improved predictions of overland flow 
on plane surfaces using the approximate theory 
without any increase in computational complexity. 
(Author’s abstract) 
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SIMPLE MATHEMATICAL MODEL OF A 
COMPLEX HYDROLOGIC SYSTEM - OKA- 
VANGO SWAMP, BOTSWANA, 

For primary bibliographic entry see Field 2A. 
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IMPROVED FLOOD ROUTING BY ARMA 
MODELLING AND THE KALMAN FILTER 
TECHNIQU 


Academia Sinica, Beijing (China). Inst. of Geogra- 


phy. 

W. Guang-te, Y. Yu, and W. Kay. 

Journal of Hydrology JHYDA7, Vol. 93, No. 1-2, 
p 175-190, August 15, 1987. 2 fig, 2 tab, 13 ref, 
append. 
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Conjunctive use of an autoregressive moving aver- 
age (ARMA) model and a Kalman filter for hydro- 
logic river routing is suggested and applied to 
route the 1974 flood of the Changjiang (Yangtze) 
River in China. For this particular flood, the re- 
sults show that the Kalman filter accounts for 
30%-40% of the variance accounted for by the 





ARMA model with fixed coefficients. Combined 
use of the Kalman filter and an autoregressive and 
moving average model for hydrologic river rout- 
ing provides optimal estimates of the flood hydro- 
graph with the least error variance. (Author’s ab- 


stract) 
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NITRIFICATION IN ONTARIO STREAM 


SED 
Saint David’s Univ. Coll., Lampeter (Wales). 


oo. of Geography. 
M. D. Wyer. 


Water Research WATRAG, Vol. 22, No. 3, p 287- 
292, March 1988. 3 fig, 5 tab, 18 ref. 
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Nitrate production in:the 0-1 cm depth of stream 
sediments was investigated in a wide range of 
sediment types from five areas in southern Ontario. 
Sediment types were fine, organic, sandy plain, 
coarse, low pH, and medium. Nitrification rates 
ranged from 0-128 mg/sq m/day in —— 
incubations. The highest rates were associated 

fine textured and organic samples. Nitrate produc- 
tion was significantly correlated with sediment 
clay content (r = 0.77). This relationship may be 
partially indirect in that fine textured sediments 
tend to have a larger source of substrate for nitrifi- 
cation. High clay and organic matter content may 
also provide more exchange sites for ammonium 
ions. Weaker significant positive correlations were 
found between the nitrification rate and ammoni- 
um-N, organic carbon, and total N contents. 


( * 
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AND WARNING SYSTEM IN CHI AND MUN 
RIVER BASINS, NO! 


IRTHEAST THAILAND, 
Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Water Resources Engineering. 


T. Tingsanchali. 
Water Resources Journal, No. 154, p 31-44, Sep- 
tember 1987. 11 fig, 16 ref. 
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A flood routing model for Revceting floods and a 
flood warning procedure were developed for the 
—- Chi, and Mun River basins in Thailand. This 
Gar Med ta 570 dein hbk rence ae 
ood in 1978 during which reservoirs filled 
be flooding was severe. This region is character- 
ized by low banks and flat slopes. Two mathemati- 
cal models, the SSARR watershed model and the 
DFR (dynamic flood routing) model, were cali- 
brated for the basin using data on rainfall, stream- 
flow, evaporation, reservoir inflow, reservoir 
levels, and reservoir releases for the wet seasons of 
1975, 1978, and 1980 (dry year, very wet year, and 
wet year, respectively). The SSARR model was 
used for the whole watershed except for the 
Lower Mun River where the DFR model was 
used. In this reach strong backwater effects exist. 
The most sensitive element was the rainfall fore- 
cast. Based on the forecast period of 7 days, the 
forecast results were found to be quite accurate, 
providing a good basis for a flood warning system. 
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HYDRAULICS AND BASIN MORPHOMETRY 
OF THE LARGEST FLASH FLOODS IN THE 
CONTERMINOUS UNITED STATES, 

Cascades Volcano Observatory, Vancouver, WA. 
J. E. Costa. 

Journal of Hydrology JHYDA7, Vol. 93, No. 3-4, 
p 313-338, September 15, 1987. 12 fig, 4 tab, 60 ref. 
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basins, *United States, *Arid climates, *Basins, 
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studies, Rainfall, Runoff, Froude number. 


The maximum rainfall-runoff floods measured by 
indirect methods in small basins (0.39-370 sq km) in 
the conterminous United States were examined. 
This analysis identified 12 floods that were the 
largest ever measured. These floods all occurred in 
semiarid to arid areas. For 11 of the 12 largest 
rainfall-runoff floods measured in small basins by 
the area method, values of hydraulic depth 
hydraulic radius; width-depth ratio; n value; mean 
velocity; velocity-head coefficient; Froude 
number; water-surface, energy, and channel slopes; 
shear stress; and unit stream power are tabulated. 
Estimated composite n values weighted by subsec- 
tion conveyance range from 0.028 to 0.048 with a 
mean of 0.038. Mean velocities ranged from 3.47 to 
9.97 m/s. Froude numbers ranged from 0.81 to 
2.49, with 9 of 12 floods having values greater than 
1.00. Water-surface, energy, and channel slopes 
vary considerably for each flood. Energy slope 
always was less than water-surface slope by values 
of 1-104%. Channel slope was greater than energy 
slope in eight floods. Shear stresses ranges between 
61 and 855 N/sq m, and unit stream a from 
212 to 8131 w/m. Floods in these small basins 

d shear and unit stream powers 
several hundred times greater than floods in large 
rivers. Floods on other small streams, with smaller 
unit discharges, produced greater shear stresses 
and stream powers. This indicates that the force of 
a flood is controlled by the depth-slope product, 
not absolute discharge. In the 12 watersheds stud- 
ied, basin relief ranged from 165 to 1280 m, elonga- 
tion ratios ranged from 0.55 to 0.80, The number of 
first-order streams in magnitude) ranged from 
10 to 4297, drainage density ranged from 4.1 to 
10.9 kam/sq km , basin slope ranged from 0.0043 to 
0.2486, f ratio ranged from 0.0097 to 0.34, 
ruggedness number ranged from 0.69 to 7.17, and 
first-order channel frequency ranged from 5.1 to 
38.6/sq km. Elongation ratios were larger, and 
drainage density and first-order channel frequency 
lower, than other small flash-flood prone basins in 
the Unites States. Maximum flood peaks originate 
from an optimal combination of basin morphology 
and physiography, and storm intensity. (Author’s 
abstract 
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ARAMETERS AND SOME SOIL PHYSICAL 
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Commonwealth Scientific and Industrial Research 
po. ners _, Wembley (Australia). Div. of 
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PREDICTION OF WATER YIELD REDUC- 
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LONG RANGE STREAMFLOW AND WORLD 
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RELATIONSHIP OF SOIL SURFACE ROUGH- 
NESS WITH HYDROLOGIC VARIABLES ON 
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IN NEW MEXICO, 

New Mexico State Univ., Las Cruces. Dept. of 
Animal and Range Sciences. 

For primary bibliographic entry see Field 4C. 
W88-07585 


TRANSIENT ACID SURGES IN AN UPLAND 
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National Fisheries Contaminant Research Center, 
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RESPONSES OF JUVENILE ATLANTIC 
SALMON (SALMO SALAR) TO EPISODIC IN- 
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RIVERS, 

Department of Fisheries and Oceans, St. Andrews 
(New Brunswick). Biological Station. 
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UNIONID MUSSELS (MOLLUSCA, BIVALVIA) 
OF THE BELGIAN UPPER RIVER MEUSE: AN 
ASSESSMENT OF THE IMPACT OF HYDRAU- 
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PURIFICATION, 

Liege Univ. (Belgium). Zoology Inst. 
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RUNOFF COLLECTOR AND FLUME FOR USE 
ON BARE FALLOW PLOTS, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Soils. 
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LOCAL CHANGES OF SALINITY AND NUTRI- 


EVROS RIVER, IN THE NORTH AEGEAN 
SEA, 

Institute of Oceanographic and Fisheries Research, 
GR-166 04, Hellinikon, Greece. 
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MODIFIED RUNOFF CURVE NUMBERS FOR 
BARE CRUST-FORMING SANDY SOILS, 
Central Arid Zone Research Inst., Jodhpur (India). 
K. D. Sharma. 

Australian Journal of Soil Research ASORAB, 
Vol. 25, No. 4, p 541-545, 1987. 2 fig, 1 tab, 7 ref. 


Descriptors: *Rainfall-runoff relationships, 
*Runoff curve numbers, *Runoff, *Sand, Soil 
types, India, Soil Conservation Service Handbook, 
Comparison studies, Prediction, Regression analy- 
sis, Rainfall, Storm runoff, Arid zone, Storm 
water. 


Runoff curve numbers (CN) for bare crust-forming 
sandy soils in the Indian Arid Zone were derived 
from rainfall and runoff data recorded over a 
period of 7 years from 1975 to 1981. Contrary to 
the Soil Conservation Service (SCS) handbook 
value of 77, the actual optimized CN for 0.5% and 
5-10% slopes were found to be 87 and 91, respec- 
tively, indicating a greater volume of generated 
runoff from these soils than estimated by the SCS 
method. The handbook CN value underpredicted 
runoff by 47-68% for storms >100 mm and 163- 
400% for storms <25 mm. A significant correla- 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


tion (r=0.898, n=227) was found between the 
observed and predicted values using a modified 
CN based on the measurements. (Author’s ab- 


stract) 
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AGRICULTURAL MANAGEMENT _PRAC- 
TICES AND THE INTEGRITY OF INSTREAM 
BIOLOGICAL HABITAT, 

Iowa State Univ., Ames. Dept. of Animal Ecolo- 
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DROUGHT CONDITIONS: STAFF SUMMARY, 
— River Basin Commission, Harrisburg, 


Di R. Jackson. 
Publication No. 96-1. Susquehanna River Basin 
ission, Harrisburg, Pennsylvania. May 1985. 


Commissio: 
14 p, 11 fig. 
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Rainfall and streamflow data have been analyzed 
to describe the current drought condition. Data for 
average monthly rainfall for the months of Septem- 
ber 1984 through April 1985 were obtained from 
the bimonthly Weather summary furnished by the 
River Forecast Center. The drought was assumed 
to begin in September 1984 for the following rea- 
sons: (1) The rainfall deficiency maps prepared by 
the Commission staff begin in that month; and (2) 
ber was the first month with a rainfall 
deficiency. The analyses of rainfall data showed 
the following: (1) In the 30 years of historical data, 
was no occurrence of a basinwide average 
January rainfall as low as the basinwide average 
rainfall experienced in January 1985 (0.76 in); (2) 
The September 1984 basinwide average rainfall 
was 1.34 in. There was only one September in the 
30 years of record which showed a lesser amount, 
and that was 1.23 in. in 1961; (3) There is only one 
occurrence in the 30 year record of basinwide 
average April rainfall less than the basinwide aver- 
age for April 1985 (1.49 in.). That occurrence was 
in 1971 (1.11 in.); (4) There are a large number of 
occurrences of rainfall less than the current indi- 
vidual month values in the remaining months since 
last September; and (5) In the 30 years of record, 
there are no occurrences of eight month totals 
ending in any month which are less than the total 
of the period September 1984 through April 1985. 
The streamflow data was analyzed for the follow- 
ing streamgaging stations: Chemung River near 
Chemung, NY, Susquehanna River near Waverly, 
NY, Tunkhannock Creek near Tunkhannock, PA, 
Susquehanna River at Wilkes-Barre, PA, West 
Branch Susquehanna River at Lewisburg, PA, Ju- 
niata River at Newport, PA, Susquehanna River at 
Harrisburg, PA, and Conodoguinet Creek near 
Hogestown, PA. (Lantz-PTT) 
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DROUGHT CONDITIONS: STAFF SUMMARY, 
oe River Basin Commission, Harrisburg, 
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D. R. Jackson. 

Publication No. 96-2. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. June 1985. 
10 p, 8 fig. 


Descriptors: *Streamflow, *Drought, *Rainfall, 
*Susquehanna River, *New York, *Pennsylvania, 
Seasonal variation, Water shortage, Rainfall inten- 
sity, Susquehanna River basin, Data interpretation, 
Weather data collections. 


Rainfall and streamflow data have been analyzed 
to describe the current drought condition. Accu- 
mulated departures from normal were computed 
beginning in September 1984 for basinwide aver- 
age rainfall. Accumulated departures from normal 
for each county, computed by National Weather 
Service beginning in October 1984, are also dis- 
cussed. The analysis of rainfall data showed the 


following: (1) Normal basinwide average precipita- 
tion for May is 3.53 in. The basinwide average 
rainfall for May 1985 was 3.47 in. Thus the basin- 
wide average rainfall was almost normal. Howev- 
er, the distribution of rainfall results in a continu- 
ation of very large deficits in the New York part of 
the basin and in the northern counties of Pennsyl- 
vania. Most counties in New York show deficits in 
excess of | in. for May, compared to an excess of 1 
to 3 in. for most counties in Pennsylvania; (2) The 
accumulated basinwide average rainfall beginning 
in September 1984 is 19.74 in., and is typical of low 
rainfall experienced during the worst of the 1960’s 
drought; (3) The accumulated deficiency from 
normal which increased rapidly between January 
and —_ increased only slightly in May. The 
streamflow data was analy: for the following 
stations: Chemung River near Chemung, NY, Sus- 
quehanna River near Waverly, NY, Susquehanna 
River at Wilkes-Barre, PA, West Branch Susque- 
hanna River at Lewisburg, PA, Juniata River at 
Newport, PA, and Susquehanna River at Harris- 
burg, PA. (Lantz-PT T) 
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NIUM: GE/SI IN THE GLOBAL RIVER DIS- 
CHARGE, 

Lamont-Doherty Geological Observatory, Pali- 
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SEASONAL AND ANNUAL VARIATIONS IN 
THE ORGANIC MATTER CONTRIBUTED BY 
THE ST. LAWRENCE RIVER TO THE GULF 
OF ST. LAWRENCE, 

Department of Fisheries and Oceans, Bedford In- 
stitute of Oceanography, P.O. Box 1006, Dart- 
mouth, N.S., Canada B2Y 4A2. 

R. Pocklington, and F. C. Tan. 

Geochimica et Cosmochimica Acta, Vol. 51, No. 
9, p 2579-2586, September 1987. 4 fig, 4 tab, 36 ref. 
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Annual variation, Water pollution sources, Path of 
a. Nonpoint pollution sources, Pollution 
oad. 


The St. Lawrence River discharges a substantial 
volume of water (405 cu km/yr) containing sus- 
pended (SPM; 3,420,000 t) and _ dissolved 
(68,000,000 t) materials to the Gulf of St. Law- 
rence. The total load contains organic carbon in 
particulate (POC; 3-14% of SPM), and dissolved 
(DOC; 3.76 plus or minus 0.63 mg/l) form. The 
concentration of POC (and particulate organic ni- 
trogen) is positively correlated with discharge (in- 
creased during the spring flood and the fall en- 
hancement of flow), but concentration of DOC is 
not so simply related to discharge. In consequence, 
the total organic carbon (POC + DOC) load is 
relatively invariant, and increased annually by only 
2-3% despite a progressive increase of 8% in dis- 
charge over the years of this study. Seasonal differ- 
ences in the composition of the particulate organic 
matter (POM) are interpreted as reflecting domi- 
nant contributions from within-river production in 
summer and from terrestrial sources in spring and 
fall. In years when the annual discharge was great- 
er than average, a higher proportion of the POM 
was terrigenous. The organic matter in surface 
sediments of the estuary to which the river dis- 
charges is predominantly of terrestrial provenance. 
(Author’s abstract) 
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McMaster Univ., Hamilton (Ontario). Dept. of Ge- 
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PACIFIC NORTHWEST RIVERS STUDY. 1986 
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The Pacific Northwest Rivers Study was initiated 
to assess the significance of river AO pom for a 
variety of environmental values. elt poy of 
the study was to identify environmental and insti- 
tutional considerations which might have a bearing 
on hydropower development in the northwest. 
The resource assessment . of the Rivers Study 
was initiated in June 1985, and completed in Janu- 
ary 1986. This phase produced both tabular infor- 
mation regarding each river segment in the state 
and a series of maps identifying the location of 
river segments. Each segment was also assigned to 
one of the series of resource value classes depend- 
ing on its relative significance within a given re- 
source category. Subsequent to the initial assess- 
ment, information was encoded into computer 
format and made available for review. This report 
presents a description of the assessment process 
and findings for each of the resource categories 
analyzed in the Idaho component of the Pacific 
Northwest. (Lantz-PTT) 
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HELIUM SURVEY FOR DELINEATING 
AREAS OF KARST-SUFFOSION PROCESSES 
CAUSED BY HIGH-RATE GROUNDWATER 
WITHDRAW. 

Water Problems Institute, USSR Academy of Sci- 
ences, Moscow, USSR. 

V. S. Kovalevsky, and V. L. Zlobina. 
Environmental Geology and Water Sciences 
_ Vol. 10, No. 2, p 88-94, 1987. 4 fig, 8 
ref. 
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The combined use of helium and tritium surveys 
effectively delineated areas of intensive exchange 
= confined, unconfined, and river water under t 
mplex conditions of karst hydrology. The Car- 
boni ferous artesian aquifer, located in central 
Moscow, contains hundreds of pumping wells and 
has been heavily developed. As a result, the water 
table has decreased by 50-70 m, interaction be- 
tween the surficial and the confined aquifers is 
occurring, solution cavities have formed, ground- 
water flow velocity has increased 50-100 times, 
water temperature has increased by 10-12 C in 
some areas, and water quality has changed. 
Through this intensification of karst formation and 
karst-suffosion (suffosion refers to undermining by 
removal of sediment by groundwater) sinkhole for- 
mation and building destruction have occurred. 
Helium concentrations, determined three times 
from 1978 to 1983 in areas of active karstification 
were similar to those of precipitation, about 
0.0000510 ml/liter. Computer mapping allowed in- 
terpretation of three anomalous areas, all in the 
Moscow River valley where groundwater interac- 
tion with river water is also influenced by V- 
shaped paleovalleys. The anomalies were confined 





to valleys with eroded Jurassic clays, where there 
is direct contact of Quaternary sandy-clay deposits 
with carboniferous carbonate rocks. Tritium sur- 
veys and hydrogeochemical investigations con- 
firmed the results of the helium surveys. (Cassar- 


PTT) 
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GROUNDWATER RESOURCES AND DEVEL- 
OPMENT IN CHINA, 

Ministry of Geology and Mineral Resources, Beij- 
ing, China. 

C. Mengxiong. 

Environmental Geology and Water Sciences 
EGWSEI, Vol. 10, No. sf p 141-147, 1987. 2 fig, 9 
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China has total groundwater resources of 872 bil- 
lion cu m/r. Total water resources, including all 
sources, are 2804.7 billion cu m/r. The complex 
pee ge ot of this 9.6 million sq m country has 
main divisions: East Plain, with enormously 
thick unconsolidated sediments forming multiple 
uifers; Bees Mongolian and Loess Plateaus; 
f posecaren ot ain cise a sel gm 
oO water in pi t sou 
Central-south Hill pat ene Barer by ex- 
rocks and eal deocte = water; Southwest Karst 
illy; and Qing-Zhang Plateau, ‘mainly permafrost. 
Of the total groundwater resources, 250.3 billion 
cu m/r is pore water, 417.4 cu m/a is fissure water, 
and 204 cu m/r is karst water. Exploitation of 
groundwater is 74.6 billion cu m/r, 11.6% of the 
groundwater resources. The plain area uses 76%; 
the hilly region, 24%. Groundwater extraction has 
allowed the extensive agricultural development 
(11.3 million ha) in the arid northern plains. More 
400,000 irrigation wells have been sunk in the 
Hebei Plain during the last 20 yr. Although surface 
water is abundant in South China, there are certain 
areas of localized water shortage in the coastal 
plains, red bed basins, and karst mountainous re- 
gions. Groundwater resources have been devel- 
oped in all these regions, adding thousands of 
hectares of irrigated land and solving chronic 
water supply problems in cities. This includes 
wells, karst springs, and subterranean streams 
(about 2000 streams). Beijing uses 2500 million cu 
m of groundwater each year, 60% of the total 
water supply of the city. Groundwater use in the 
industrial area of Liaoning reaches 830 million cu 
m/r. Exploitation of groundwater has caused sev- 
eral problems: water table reductions resulting in 
reduced yield, drying up of shallow irrigation 
wells, and pump replacement; land surface subsid- 
ence up to 2.4 m, especially in large coastal cities; 
and seawater intrusion. Pollution from industrial 
discharges and agricultural chemicals has also 
damaged groundwater supplies. (Cassar-PTT) 
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The recharge components were identified in a 
chalk catchment in the Gipping River area of 
England. The aquifer is partially overlain by boul- 
der clay which is usually separated from the Chalk 
by a layer of sand or gravel. The major compo- 
nents were: (A) flow through boulder clay which 
is Sreiving - — m thick which then enters the 
underlyin vel layer; (B) runoff, inter- 
flow my —_ oad within the sand and gravel 
deposits which flow into the high-transmissivity 
chalk at the margins of the boulder clay; (C) water 
originating from precipitation which flows from 
the soil zone directly to the chalk, and sand and 
gravel on the valley sides and in the central valley 
areas; and (D) river-groundwater interaction. The 
relative magnitudes of the recharge components 
were computed. Component A provides the major 
part of total recharge during the summer months. 
Component B shows greater variation between 
winter and summer, but never falls below 8 MI/ 
day. Component C varies from almost zero to 
roviding as much as 50% of recharge during 
vy renal rain. Component D shows small fluc- 
tuations, occasionally flowing from the river to the 
aquifer. Field evidence and mathematical models 
were used in this study. (Cassar-PTT) 
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The groundwater system in southern Oahu, 
Hawaii, consists of a thick areally extensive fresh- 
water lens overlying a zone of transition to a thick 
saltwater body. This system was analyzed in cross 
section with a variable-density groundwater flow 
and solute transport model on a regional scale. The 
simulation was difficult because the coastal aquifer 
system has a saltwater transition zone that is broad- 
ly dispersed near the discharge area but is very 
sharply defined inland. Steady-state simulation of 
the transition zone in the layered basalt aquifer of 
southern Oahu indicated that a small transverse 
dispersivity is characteristic of horizontal regional 
flow. Further, in this system, flow is generally 

lel to isochlors, and steady-state behavior is 
insensitive to the longitudinal dispersivity. Parame- 
ter analysis identified that only six parameters con- 
trol the complex hydraulics of the system: horizon- 
tal and vertical hydraulic conductivity of the basalt 
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aquifer; hydraulic conductivity of the confining 
caprock layer; leakance below the caprock; specif- 
ic yield; and aquifer matrix compressibility. The 
best-fitting models indicated that the horizontal 
hydraulic conductivity is significantly greater than 
the vertical hydraulic conductivity. These models 
gave values for specific yield and aquifer com- 
pressibility which imply a considerable degree of 
compressive storage in the water table aquifer. 
(Author’s abstract) 
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Groundwater flow through fractured rocks devi- 
ates from the classical Darcian solutions. The oc- 
currence of linear flow towards extensive or 
medium length dipping geological structures such 
as faults, joints, contact surfaces, and fractures is 
common, especially in igneous and metamorphic 
rocks. Wells drilled in these structures have per- 
meabilities much greater than the host rock. As a 
result of the interconnecting faults and joints, flow 
lines become parallel, and water abstraction be- 
comes easier. However, the secondary flow in the 
fissures violates Darcian law because the type of 
flow becomes turbulent, especially at high veloci- 
ties. This paper presents an analytical solution to 
account for the turbulent flow using the Forch- 
heimer law. Curves are presented to help practic- 
ing hydrogeologists to determine the aquifer pa- 
rameters by a type curve matching procedure. 
Graphs compare Darcian and non-Darcian flows 
in fractured media. The methodology was applied 
to the Madera formation of Pennsylvanian age. 
The aquifer test had an average discharge of 97 
gal/min and an aquifer thickness of 243 ft. Storati- 
vity and transmissivity properties were calculated 
from data obtained from two observation wells. 
(Cassar-PTT) 
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The spatial variability of saturated hydraulic con- 
ductivity (K sub sat) was measured in situ in a 
clayey soil with macropores. K sub sat was deter- 
mined at 37 equally-spaced transect sampling loca- 
tions using five different-sized, in situ soil columns. 
Each column, starting with the largest, was con- 
structed within the confines of the previous 
column. Excavation of a block of soil on four sides, 
with the block remaining naturally attached at the 
bottom, defined a volume of soil to be used in K 
sub sat determination. The volumes used were 
240,000, 120,000, 50,000, 6280, and 884 cc. Quanti- 
tative estimates of macroporosity were obtained 
from tracings of visible tubular and planar voids at 
the exposed upper soil surface. Measurement was 
also made of bulk density and percentage sand, silt, 
and clay. The mean and variance of K sub sat were 
found to be a function of the sample volume used, 
with the two smallest volumes producing estimat- 
ed moments much larger than observed using the 
next two largest sizes. The 240,000-cc-volume 
sample size proved to be an operationally cumber- 
some method and also produced extreme and prob- 
ably unreliable estimates of mean and variance. 
Geostatistical analysis demonstrated spatial struc- 
ture to exist for the 120,000 and 50,000-cc sample 
volumes, but only random variation was observed 
for the other three sizes. Cross-correlation between 
K sub sat and macrovoids and K sub sat and 
physical properties was also demonstrated. These 
results suggest that the macrovoid area or percent- 
ages of silt or clay could be used to predict the 
spatial distribution of K sub sat in the field. (Au- 
thor’s abstract) 
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A two-dimensional, Galerkin finite-element trans- 
port model was applied to a feasibility study of low 
temperature, heat pump coupled, aquifer thermal 
energy storage in a confined sandstone aquifer in 
northeastern Ohio. Simulations were run to deter- 
mine the relative sensitivity of the model to tran- 
sient versus steady-state radial flow, grid size, time- 
step lengths, and injection temperatures. In order 
to determine the effects of uncertainties in the 
values of aquifer and aquitard parameters, energy 
recovery factors and recovery temperatures were 
calculated for worst-case, best-case, and best-esti- 
mate simulations. All simulations were performed 
assuming a 150 d injection phase, a 35 d storage 
phase, a 150 d production phase, and a pumping 
rate of 15 cu m/h. The worst-case simulation for 


an injection temperature of 23.9 C produced an 
energy recovery factor of 0.43 and a final produc- 
tion temperature of 14.6 C. The best-case simula- 
tion resulted in an energy recovery factor of 0.69 
and a final production temperature of 16.2 C. The 
best-estimate simulation predicted an energy re- 
covery factor of 0.50 and a final production tem- 
perature of 15.0 C. Both the energy recovery 
factor and the recovery temperature were most 
affected by the uncertainty in the storage forma- 
tion longitudinal dispersivity. Using the best-esti- 
mate parameter values, an injection temperature of 
18.0 C resulted in a final production temperature of 
13.2 C and an energy recovery factor of 0.50. The 
best-estimate parameter values used with an injec- 
tion temperature of 27.0 C yielded a final produc- 
tion temperature of 15.9 C and an energy recovery 
factor of 0.50. (Author’s abstract) 
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The Campaspe River hydrogeological system of 
North-Central Victoria, Australia consists of two 
major units: (1) the Deep Lead aquifer, which 
forms the major aquifer of the region; and (2) the 
Shepparton Formation, which forms a complex 
aquitard-aquifer system on top of the P 
Recharge to the Deep Lead aquifer is twofold: (1) 
a major component of recharge occurs along the 
southern reaches of the Campaspe River where the 
overlying Shepparton Formation is thin and be- 
comes more permeable; and (2) recharge occurs by 
vertical downward movement of water from the 
Shepparton Formation. Natural discharge from the 
system occurs further to the northwest beyond the 
Murray River. Salinity gradually increases down- 
gradient in the Deep Lead, with an abrupt increase 
to greater than 6000 mg/I total dissolved solids 
close to the Murray River, except in the Goornong 
area in the south, which appears to be separated 
from the main Deep Lead system. The Shepparton 
Formation waters on the other hand, are charac- 
terized by disorder, namely, fresh to saline water 
juxtaposed both horizontally and vertically. Heads 
in both the Shepparton Formation and the 

Lead had been increasing at the rate of about 15-20 
cm/yr, for at least several decades. The advent of 
large-scale withdrawal from the Deep Lead in the 
early 1980s has arrested this trend. In the northern 
and central portions of the area, a decline in aqui- 
fer pressures is evident. This decline will induce 
increased leakage from the Shepparton Formation 
down into the deeper aquifer, and such leakage 
could possibly result in a degradation of water 
quality. Stable isotope data indicate that under the 
existing hydrologic regime little irrigation drainage 
water has penetrated to the deep system. (Author’s 
abstract) 
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In the ideal case, the porous medium to be de- 
scribed by a numerical groundwater simulation 
model can be divided into representative elementa- 
ry volumes. In these volumes, the mean geohydro- 
logical parameters are acquired by using arene 
methods to the individual measurements of these 
parameters. However, in practice many disturb- 
ances of this ideal picture occur, especially in the 
form of discontinuities in the homogene- 
ous porous medium. In order to be able to decide 
whether and how heterogeneities should be. taken 
into account for modelling a groundwater flow 
problem, the magnitude of those disturbances must 
be estimated. Therefore, in this paper the authors 
solve the problem of a uniform flow in a homoge- 
neous medium with an elliptically-shaped inhomo- 
geneity with a different value for the permeability 
and positioned under an arbitrary angle with re- 
spect to the undisturbed flow. A simple analytical 
expression is derived for the ratio of groundwater 
quantities flowing through and along an inhomo- 
geneity. The ratio of the flow rate through this 
body is calculated with respect to the undisturbed 
case. Besides its use in solving groundwater flow 
problems, this formula may be helpful for problems 
relevant to field reconnaissance. (Author’s ab- 
stract) 
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It has previously been shown that it is possible to 
represent the flow of water from a homogeneous, 
isotropic aquifer to a river or drain by using a 
Dupuit-Forcheimer groundwater flow model cou- 
pled with equations to calculate the magnitude of 
the flow to the river. Of the methods suggested as 
being suitable for calculating the flow of water to a 
partially penetrating river from a Dupuit-For- 
cheimer-based groundwater flow model of a ho- 
mogeneous — aquifer only the formula of 
Herbert has been found to be capable of represent- 
ing such flows in anisotropic and layered aquifers. 
A method of calculating the parameters in the 
equation of Herbert to enable it to cope with 
anisotropic and layered aquifers has been derived 
using fundamental principles of the flow of a liquid 
in a porous medium. Results obtained from two- 
dimensional free surface seepage models are used 
to assess the accuracy of the results from the 
Dupuit-Forcheimer models. It is shown that such 
models can be used to accurately estimate the flow 
to a river for a wide variety of situations; the work 
is also applicable to irrigation systems. (Author’s 
abstract) 
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An innovative approach to the solution of ground- 
water forecasting problems using mathematical 
models is presented. The approach specifically ac- 
counts for the errors generated in the development 
and solution of the groundwater flow equations, 
and the uncertainty generated by the use of data 
subject to environmental fluctuations and measure- 
ment errors. Since both the input data and the 

ject to considerable uncertainty, the 
groundwater heads simulated by a mathematical 
model should be presented in a statistical sense. 
Validation of a mathematical model should be as- 
sessed by the ability of the model to reproduce the 
statistical properties of the field measurements. 
This article describes in detail the development, 
solution and validation of two mathematical 
models describing groundwater potential at the 
Twin Lake aquifer, Chalk River, Ontario, Canada. 
The first one results from the application and solu- 
tion of the stochastic Boussinesq equation with 
Dupuit assumptions. The second one results from 
the boundary elements solution of the two-dimen- 
sional Laplace equation with a stochastic free sur- 
face boundary condition. (Author’s abstract) 
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Simple analytical type curve equations were de- 
rived for pumping test analysis in a patchy aquifer. 
A patchy aquifer has different hydraulic param- 
eters in the vicinity of the well. Any aquifer with a 
certain domain around the well with different ar 
draulic properties than the remaining parts can 
considered as a patchy aquifer. The basis of a 
methodology developed herein is to combine 
mathematically the continuity and the Darcy laws 
in the forms of simultaneous partial differential 
oo The solution is obtained through the use 
of the Boltzmann transformation which renders the 
partial differential equations into the ordinary 
counterparts that can be solved without recourse 
to Laplace transformations. The region of the aqui- 
fer in which the pumping well exists has very 
coset type curves and the applications of neither 
the Theis nor the Jacob straight-line methods are 
ible except in a few restrictive cases. However, 
in the second region the Theis method is applicable 
for a number of special combinations of parameters 
and the Jacob method is always applicable, but for 
longtimes only. (Author’s abstract) 
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A study was undertaken to investigate the physical 
and chemical interactions between groundwater 
and surface water in an area of inactive uranium 
mill tailings near Elliot Lake, Ontario. The study 
area had a shallow water table and was drained by 
a single channel. Streamflow chemistry and dis- 
charge and the hydraulic response of es gana 
water system were monitored for sev runoff 


events during the 2 or of September 1981 


through May 982. hydrographs measured for 
each event were separated into groundwater and 
surface-water components using the mass-balance 
technique with Cl(-) and O18 as conservative trac- 
ers. The mechanisms of streamflow generation and 
their effect on runoff quality were evaluated on the 
basis of the hydrograph separations, the observed 
groundwater response, and the characteristics of 
the precipitation events. The results indicate that 
groundwater constitutes a significant amount of 
the stormflow generated in the study area. The 
magnitude of this contribution was dependent 
upon the intensity and duration of rainfall and on 
the initial depth to the water table. The capillary 
fringe played an important role in the processes of 
streamflow generation, both in causing a large 
water-table rise which increased groundwater flow 
to the stream, and in forming an expanding seepage 
face which enhanced overland flow. During runoff 
events the stream contained high concentrations of 
several dissolved inorganic species. The ground- 
water contribution was a major source of these 
constituents. The findings of this study indicate 
that groundwater can be a major component of 
streamflow during runoff events in inactive tailings 
areas, and as a result, can have a major influence 
on runoff quality. The groundwater contribution 
to streamflow represents an important pathway of 
contamination migration to the biosphere which 
can be anticipated to persist for long periods of 
time. (Author’s abstract) 
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ISRAEL, 

Research Division, Hydrological Service of Israel, 
P.O. Box 6381, Jerusalem 91063. 

For primary bibliographic entry see Field 2K. 
W88-07299 


CA-CHLORIDE BRINES AT COMMON OUT- 
LETS OF THE BET SHEAN-HAROD MULTI- 
PLE-AQUIFER SYSTEM, ISRAEL, 

Research Division, Hydrological Service of Israel, 
P.O. Box 6381, Jerusalem 91063 (Israel). 

E. Rosenthal. 

Journal of Hydrology JHYDA7, Vol. 97, No. 1/2, 
p 89-106, January 15, 1988. 2 fig, 3 tab, 43 ref. 


Descriptors: *Aquifer characteristics, *Geochemis- 
try, *Water quality, *Geohydrology, *Groundwat- 
er movement, *Mixing zones, *Brines, Outlets, Ge- 
ology, Multiple-aquifer systems, Basalts, Carbon- 
ates, Paleohydrology, Israel. 


The Bet Shean and Harod Valleys are regional 
recipients and mixing zones for groundwaters 
draining into them from a multiple-aquifer system, 
which includes carbonate and basalt aquifers and 
deep-seated reservoirs of brine. The outlets of the 
three aquifers are located at the mountain border 
separating the valleys from the Bilboa and Ramot 
Issakhar Mountains. The aquifers drain through 
two types of outlets, unique and common. Upon 
reaching the interconnecting zones, fresh ground- 
waters flowing from carbonate and basalt aquifers 
intermix, losing their hydrochemical identities. Ca- 
chloride brines originating from deep-seated and 
confined reservoirs, leak along the deep-seated 
faults characterizing the common outlet zones and 
contaminate the relatively fresh mixing products 
originating from the three regional aquifers. Two 
types of dilute Ca-chloride brines were identified 
in the study area. The Devora type is a hot and 

ypersaline source brine which was identified at 
great depth and under very high hydrostatic pres- 
sures. This brine could be the residual product of 
seawater that evaporated during the Cambrian- 
Cretaceous continental interval and subsequent 
prolonged interaction with surrounding carbonate 
rocks. The Neve Ur-type brine seems to be geneti- 
cally related to the Neognee inland Sdom Sea that 
preceeded the contemporary Dead Sea. (See W88- 
07299 and W88-07301) (Friedmann-PTT) 
W88-07300 


HYDROCHEMICAL CHANGES INDUCED BY 
OVEREXPLOITATION OF GROUNDWATER 
AT COMMON OUTLETS OF THE BET 
SHEAN-HAROD MULTIPLE-AQUIFER 
SYSTEM, ISRAEL, 

Research Division, Hydrological Service of Israel, 
P.O. Box 6381, Jerusalem 91063 (Israel). 

E. Roserthal. 

Journal vf Hydrology JHYDA7, Vol. 97, No. 1/2, 
p 107-128, January 15, 1988. 6 fig, 4 tab, 18 ref. 
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Descriptors: *Aquifer characteristics, *Geochemis- 
try, *Water quality, *Geohydrolegy, *Groundwat- 
er movement, *Saline water, *Mixing zones, 
*Water chemistry, *Brines, Outlets, Geology, 
Geologic faults, Multiple-aquifer systems, Reser- 
voirs, Calcium chloride, Israel, Chemical proper- 
ties. 


The Bet Shean and Harod Valleys are regional 
recipients and mixing zones for groundwaters 
draining into them from a multiple-aquifer system 
which includes carbonate and basalt aquifers and 
deep-seated reservoirs of brine. The aquifers drain 
through two types of outlets, unique and common. 
The latter type is mainly conditioned by the occur- 
rence of fault blocks acting as connecting media 
between the aquifers. Ca-chloride brines originat- 
ing from deep-seated and confined reservoirs, leak 
along the major faults and contaminate the rela- 
tively fresh groundwaters originating from the re- 
gional aquifers. During the last two decades, the 
salinity of groundwaters at the outlets of aquifers 
and in springs discharging into the valleys, have 
increased as the result of overexploitation. The 
changes in the chemical composition of these 
waters indicated inflow of dilute Ca-chloride 
brines which replace at an ever increasing rate the 
fresh water of the area. The inflow of brines is 
limited to fault zones and seems to be controlled by 
the counterpressure of the overlying fresh water. 
Overexploitation diminishes this counterpressure, 
thus facilitating the progressive upflow of brines. 
(See W88-07299. thru W88-07300) (Author’s ab- 
stract) 

W88-07301 


FORECAST OF CHANGES IN PIEZOMETRIC 
LEVELS BY A LUMPED HYDROLOGICAL 
MODEL, 

Water and Environmental Department, Bureau of 
Geological and Mining Researches, Avenue de 
Concyr, B.P. 6009, 45060 Orleans Cedex 2 
(France). 

D. Thiery. 

Journal of Hydrology JHYDA7, Vol. 97, No. 1/2, 
p 129-148, January 15, 1988. 8 fig, 5 tab, 8 ref. 


Descriptors: *Model studies, *Simulation analysis, 
*Recharge, ‘*Infiltration, *Hydrologic models, 
*Aquifers, *Groundwater recharge, *Water level, 

yo oi Simulation, Carbonate aquifers, Pre- 
iction. 


A lumped parameter hydrological model for the 
simulation of the levels of an unconfined aquifer 
influenced by variations of recharge from rainfall 
has been applied to thirteen independent observa- 
tion wells in the chalk aquifer in Picardie (France). 
The model was modified by an updating procedure 
taking into account the observed discrepancies, to 
be used in long-term forecasting. The model gener- 
ally allows correct simulation of the variation in 
level at a point of an unconfined aquifer subject to 
recharge variations by rainfall. However, as the 
example shows, the model can only be calibrated 
reliably over a long observation period. A forecast 
was performed using possible scenarios of rainfall 
during the following months with variable results. 
For 5 of the 13 piezometers the standard deviation 
of error was halved by the updating procedure. It 
is necessary to consider several possible future 
rainfall scenarios to make forecasts that are grad- 
uated in probability. (Friedmann-PTT) 

W88-07302 


FIELD STUDY OF SEEPAGE AND MIGRA- 
ae PROCESSES IN FISSURED-POROUS 


Department of Hydrogeology, Mining Institute, 
22-linga Leningrad V.O. (U.S.S.R.). 

For primary bibliographic entry see Field 5B. 
W88-07303 


ESTIMATION OF SPATIAL RECHARGE DIS- 
TRIBUTION USING ENVIRONMENTAL ISO- 
TOPES AND HYDROCHEMICAL DATA I. 
MATHEMATICAL MODEL AND APPLICA- 
TION TO SYNTHETIC DATA, 

Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 


E. M. Adar, S. P. Neuman, and D. A. Woolhiser. 
Journal of Hydrology JHYDA7, Vol. 97, No. 3/4, 
p 251-277, February 15, 1988. 6 fig, 7 tab, 71 ref, 3 
append. U.S. Dept. of Interior Contract No. A- 
099-ARIZ. 


Descriptors: *Recharge, *Tracers, *Model studies, 
*Aquifers, *Mathematical models, *Groundwater 
recharge, *Spatial distribution, Isotopes, Water 
chemistry, Environmental tracers. 


A mathematical model is proposed to estimate the 
spatial distribution of annual recharge rates into an 
aquifer using environmental isotopes and hydro- 
chemical data. The aquifer is divided into cells 
within which the isotopes and dissolved constitu- 
ents are assumed to undergo complete mixing. For 
each mixing cell mass-balance equations expressing 
the conservation of water, isotopes and dissolved 
chemicals are written. These equations are solved 
simultaneously for unknown rates of recharge into 
the various cells by quadratic programming. The 
degree to which individual dissolved constituents 
may be considered conservative is tested a-priori 
by a chemical equilibrium model such as 
WATEQF. Constituents which do not pass this 
test are either disregarded or suitably assigned a 
small weight in the quadratic program. The model 
is applied to synthetic data corrupted by random 
noise and its sensitivity to - By errors examined by 
a Monte Carlo approach. The noisy data were fed 
into the quadratic program to yield! corresponding 
estimates of the unknown flow rates. A compari- 
son of these computed flow rates with their known 
true values showed that the model works reason- 
ably well as long as ionic balance is maintained 
between the dissolved constituents, the relation 
between 018 and deuterium is linear as expected 
from real data and the species are conservative. 
(See also W88-07311) (Friedmann-PTT) 
W88-07310 


ESTIMATION OF SPATIAL RECHARGE 
USING ENVIRONMENTAL ISOTOPES AND 
HYDROCHEMICAL DATA: II. APPLICATION 
TO ARAVAIPA VALLEY IN SOUTHERN ARI- 
ZONA, U.S.A., 

Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 
E. M. Adar, and S. P. Neuman. 

Journal of Hydrology JHYDA7, Vol. 97, No. 3/4, 
p 279-302, February 15, 1988. 14 fig, 4 tab, 22 ref. 


Descriptors: *Recharge, *Aquifers, *Confined 
— *Mathematical models, *Model studies, 

racers, *Groundwater recharge, Isotopes, Water 
chemistry, Environmental tracers, Leakage, Arizo- 
na. 


A mathematical model was developed to estimate 
the spatial distribution of annual recharge rates 
into an aquifer using environmental isotopes and 
hydrochemical data. The model was applied to 
real data from the Aravaipa Valley in southern 
Arizona. These data suffer from a paucity of hy- 
drologic information but contain numerous isotop- 
ic and hydrochemical analyses. The model was 
able to extract from the available data both qualita- 
tive and quantitative information about recharge 
into, and flow through, the shallow unconfined 
aquifer in the valley. The model shows that this 
aquifer is replenished primarily by lateral recharge 
from the pediments and the tributary Stowe Gulch 
Basin, as well as by upward leakage from the 
underlying confined aquifer. Recharge from the 
Aravaipa Creek is relatively minor. Lateral re- 
charge from the eastern pediments into the uncon- 
fined aquifer exceeds that from the western pedi- 
ments by a factor of two. The western pediments 
are a major source of recharge for the confined 
aquifer. These results are tentative because inde- 

dent means to verify them are currently lack- 
pa The mass balance errors of water and dis- 
solved constituents do not exceed 4%, and the 
flow rate obtained from Darcy’s law at one loca- 
tion within the unconfined aquifer in which trans- 
missivity is known, agrees with model prediction. 
While chemical reactions are ignored in the model, 
some of the isotopic and chemical species show 
sufficient spatial variability due to mixing to justify 
the approach. This is supported by analyses of 
equilibrium water-mineral interactions conducted 
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by WATEQF. (See also W88-07310) (Author's 
abstract) 
W88-07311 


STATISTICAL POSSIBILITIES FOR PREDICT- 
ING a PROPERTIES ery 
ARAMETERS 


PLAIN OF HAOUZ, MOROCCO. (POSSIB 
LITES STATISTIQUES DE PREDICTION DES 


FO) 

ENE, PLAINE DU HAOUZ, MAROC), 
Hydrogeological Laboratory, Technical and Sci- 
entific University, 34060 Montpellier Cedex 
(France). 

M. Razack, and M. Sinan. 

Journal of Hydrology JHYDA7, Vol. 97, No. 3/4, 
p 323-340, February 15, 1988. 10 fig, 5 tab, 36 ref, 
append. 


Descriptors: *Transmissivity, *Aquifers, *Alluvial 
aquifers, *Transmissivity, *Resistivity, *Ground- 
water movement, *Hydraulic permeability, *Geoe- 
lectrical studies, Statistical analysis, Permeability. 


The relationships between hydraulic (transmissi- 
vity, T) and geoelectrical (transverse resistance, 
TR) parameters in a strongly heterogeneous alluvi- 
al aquifer (Plain of Haouz, Morocco) were statisti- 
cally analyzed. Samples of both parameters are 
large enough for this purpose. Several statistical 
regressions (linear, exponential, geometrical) of T 
or TR, together with several assumptions for the 
transverse resistance computation were tested. The 
best relationship was obtained when considering a 
geometrical regression of T on the TR of only the 
permeable beds. Additionally, when the values T 
sub i nd TR sub i of a given pair i, were corrected 
to the same water table elevation, the precision of 
the prediction of T was significantly increased. A 
quantitative and reliable relationship between the 
two parameters is proposed to predict, at less cost 
and with an acceptable accuracy, the transmissi- 
vity of the Haouz groundwater. (Author’s abstract) 
W88-07313 


LABORATORY DETERMINATION OF DIFFU- 
SION COEFFICIENTS OF CONTAMINANTS 
USING UNDISTURBED CLAYEY SOIL, 
University of Western Ontario, London. Faculty 
of Engineering Science. 

For primary bibliographic entry see Field 5B. 
W88-07427 


TILL BEHAVIOR AND ITS RELATIONSHIP 
TO ACTIVE-LAYER HYDROLOGY, DISTRICT 
OF KEEWATIN, NORTHWEST TERRITORIES, 
Department of Geological Sciences, Queen’s Uni- 
versity, Kingston, Ont., Canada K7L 3N6. 

For primary bibliographic entry see Field 8D. 
W88-07428 


BUOYANCY FLOW AT A TWO-FLUID INTER- 
FACE IN A POROUS MEDIUM: ANALYTICAL 


California’ Univ., Berkeley. Earth Sciences Div. 
For primary bibliographic entry see Field 5B. 
W388-07439 


COMBINED FORCED-CONVECTION AND 
BUOYANCY FLOW AT A TWO-FLUID INTER- 
FACE IN A POROUS MEDIUM: ANALYTICAL 


STUDIES, 

California Univ., Berkeley. Earth Sciences Div. 
For primary bibliographic entry see Field 5B. 
W88-07440 


PROCESSES AFFECTING THE DISTRIBU- 
TION OF SELENIUM IN SHALLOW 
GROUNDWATER OF AGRICULTURAL 
AREAS, WESTERN SAN JOAQUIN VALLEY, 
CALIFORNIA, 

Geological Survey, Sacramento, CA. 

For primary bibliographic entry see Field 5B. 





W88-07441 


OPTIMAL DEWATERING SCHEMES IN THE 


FOUNDATION DESIGN OF AN ELECTRONU- 
CLEAR 


PLANT, 
ENEL-CRIS, Mestre-Venezia, Italy. 
For primary bibliographic entry see Field 8A. 
W88-07444 


PSEUDOPOTENTIAL FUNCTIONS IN CON- 
STRUCTION OF FLOW NETS FOR CONTAMI- 
NANT TRANSPORT MODELING, 
McLaren Environmental Engineering, 
Rancho Cordova, CA. 

For primary bibliographic entry see Field SB. 
W88-07445 


Inc., 


EXPLANATION OF SCALE-DEPENDENT DIS- 
PERSIVITY IN HETEROGENEOUS 
GoOMEISY, CONCEPTS OF FRACTAL 


Nevada Univ. System, Reno. Desert Research Inst. 


For primary bibliographic entry see Field 5B. 
W88-07447 


ANALYTICAL SOLUTION INCORPORATING 
NONLINEAR RADIAL FLOW IN CONFINED 
AQUIFERS, og. 

Hydraulics Div., Civil Engineering Faculty, Istan- 
Lg Technical Univ., Ayazaga, Istanbul, Turkey. 


Water Resources Research WRERAO, Vol. 24, 
No. 4, p 601-606, April 1988. 3 fig, 34 ref, append. 


Descriptors: *Radial flow, *Confined aquifers, 
*Type curves, *Groundwater movement, *Mathe- 
matical studies, Calibrations, Equations, Flow, 
Aquifers, Groundwater. 


Type curve expressions were derived for the non- 
linear flow in confined aquifers on the basis of 
Forchheimer flow law which presents a combina- 
tion of the laminar and turbulent flows of the 
groundwater. Solutions of the relevant initial 
boundary value problem were achieved by the 
application of the Boltzmann transformation that 
permits the coupling of the continuity equation and 
Forchheimer’s law. The validity of the results 
were checked against the well-known Theis and 
Jacob equations which are only applicable to linear 
(Darcian) flow. Necessary type curves matching of 
all times and a straight line method for large times 
are proposed to evaluate the aquifer parameters 
with aquifer tests conducted in nonlinear flow con- 
ditions. An example — of the proposed 
methodology is given for aquifer test results in 
Nova Scotia, Canada. (Author’s abstract) 
W88-07450 


TRANSFER FUNCTION MODEL FOR THE 
PREDICTION OF NITRATE LEACHING 
UNDER FIELD CONDITIONS, 

Oxford Univ. (England). Dept. "of Plant Sciences. 
For primary bibliographic entry see Field 5B. 
W88-07511 


SIMULATION OF WATER DISCHARGE 
RATES FROM A CLAY-TILL SOIL OVER A 
TEN YEAR PERIOD, 

Sveriges Lantbruksuniversitet, Uppsala. Dept. of 
Soil Sciences. 

For primary bibliographic entry sce Field 2G. 
W88-07514 


NEGATIVE PHASE SHIFT OF GROUNDWAT- 
ER TIDES NEAR SHALLOW TIDAL RIVERS - 
THE GOUDERAK ANOMALY, 

Research Department, The netherlands Water- 
works Testing and Research Institute KIWA Litd., 
P.O. Box 1072, 3430 BB Nieuwegein (The Nether- 
lands). 

For primary bibliographic entry see Field 2E. 
W88-07519 


HYDROGEOLOGY OF THE AMADEUS 
BASIN, CENTRAL AUSTRALIA, 


Birmingham Univ. Cagiend) Dept. of Chemistry. 
J. W. Lloyd, and G. Jacobso: 

Journal of Hydrology JHYDA?, Vol. 93, No. 1-2, 
p 1-24, August 15, 1987. 13 fig, 1 tab, 10 ref. 


Descriptors: *Geohydrology, *Groundwater 
movement, *Aquifers, *Hydrocarbons, *Ground- 
water basins, Amadeus Basin, Australia, Ground- 
water, Basins, Paleozoic strata, Sandstones. 


Two hydrogeological environments are defined in 
the major sedimentary semi-arid Amadeus Basin 
(155,000 sq km ) of Central Australia. The environ- 
ments are structurally controlled and occur in Pa- 
leozoic strata. In the north-central part of the basin 
an area of broad wavelength folds contains exten- 
sive identifiable sandstone aquifers. Elsewhere 
strong folding and — has resulted in the 
development of a regional fractured rock aquifer. 
Because of the combination of lithological and 
structural control the two hydrogeological envi- 
ronments are only locally connected. Within the 
north-central area three aquifers have been defined 
with groundwater flows eastwards into the frac- 
tured aquifer. Erosion and facies changes result in 
hydraulic continuity occurring between the three 
aquifers close to their junction with the fractured 
aquifer. Over-pressured groundwater is present in 
the lowest of the three aquifers beneath hydrocar- 
bons in two major structures adjacent to normally 
ee ee (Author’s abstract) 
88-0752 


LEAST-SQUARES ESTIMATION OF EQUA- 
TION PARAMETERS FOR PREDICTING 
DRAWDOWN FROM A SINGLE PUMPED 


Waikato Univ., Hamilton (New Zealand). Dept. of 
Earth Sciences. 

W. E. Bardsley, and A. D. Sneyd. 

Journal of Hydrology JHYDAY, Vol. 93, No. 1-2, 
p 153-161, August 15, 1987. 4 fig, 1 tab, 4 ref. 


Descriptors: *Drawdown, *Aquifers, *Least- 
squares method, *Mathematical equations, 
*Groundwater level, *Pump wells, *Well hydrau- 
lics, Well data, Wells, Theis equation, Water re- 
sources studies. 


The ability to predict drawdown magnitudes in a 
given pumped well is a necessary requirement in 
many water resource studies. Such predictions 
cannot always be achieved using the Theis equa- 
tion, which is an approximate expression derived 
with respect to an infinitely thin well. The exact 
drawdown equation requires specification of the 
diameter of the pumped well in the confined aqui- 
fer. However, a reassignment of parameters per- 
mits the drawdown to be expressed as a function of 
transmissivity and beta, where beta is a lumped 
parameter combining well diameter and storativity. 
This approach is helpful since well diameter is 
seldom known exactlyf and there may be no obser- 
vation well available to provide an estimate of 
storativity. Using this new set of parameters, a 
general least-squares procedure is presented for the 
estimation of transmissivity and beta. The method 
requires only a drawdown data set from the 
pumped well concerned. (Author’s abstract) 
W88-07531 


IDENTIFICATION OF PARAMETERS IN SE- 
MICONFINED AQUIFERS, 

Indian Inst. of Science, Bangalore. Dept. of Civil 
Engineering. 

K. Sridharan, R. Ramaswamy, and N. S. 
Lakshmana Rao. 

Journal of Hydrology JHYDA7, Vol. 93, No. 1-2, 
p 163-173, August 15, 1987. 6 fig, 11 ref. 


Descriptors: *Aquifers, *Aquitards, *Confined 
aquifers, *Drawdown, *Groundwater level, 
*Pumping tests, *Mathematical studies, Storage, 
Least-squares method, Leakage, Transmissivity. 


A method is presented for identification of param- 
eters from pumping tests, in semiconfined aquifers 
with storage release from the aquitard. Four pa- 
rameters were evaluated: the transmissivity of the 
aquifer; the storage coefficient of the aquifer; the 
leakage coefficient of the aquitard; and the storage 


25 


WATER CYCLE—Field 2 


Groundwater—Group 2F 


coefficient of the aquitard. The Neuman and With- 
erspoon solution for the drawdown, valid for all 
time intervals, was used; this solution is not amena- 
ble to graphical procedures. The optimization 
problem was solved by sensitivity analysis tech- 
nique. The method has the merit of utilizing field 
data for all times without classifying them into 
small and large time intervals. A computational 
procedure for evaluating the drawdown integral is 
presented. Two examples demonstrate the applica- 
tion of the method. (Author’s abstract) 

W88-07532 


SOURCE OF SEEPAGE IN THE SUDAMDIH 
MINE AREA USING ENVIRONMENTAL ISO- 
TOPES, BIHAR, INDIA, 

National Geophysical Research Inst., 
(India). 

B. S. Sukhija, D. V. Reddy, and S. K. 
Bhattacharya. 

Journal of Hydrology JHYDA7, Vol. 93, No. 1-2, 
p 191-197, August i5, 1987. 2 fig, 1 tab, 5 ref. 


Hyderabad 


Descriptors: *Groundwater movement, *Tracers, 
*Subsurface ponds, *Ponds, *Seepage, *Mine 
drainage, *Coal mining, *Isotopes tracers, Oxygen 
isotopes, Tritium, Mining hydrology, Rivers, Da- 
modar River, India. 


The Sudamdih mine area situated in the Jharia coal 
fields of Bihar, India, has several old workings that 
have been abandoned due to waterlogging. During 
the development of several horizons in recent 
years heavy seepage of water was noted. An at- 
tempt has been made to find out the hydraulic link 
of the seepage water with one or more of the 
nearby water bodies, i.e. the Damodar River, a 
surface pond, groundwater etc. Preliminary study 
based on environmental isotopes, of tritium and 
oxygen-18, shows that most of the seepage water is 
probably derived from local groundwater. (Au- 
thor’s abstract) 

W88-07534 


ARTIFICIAL RECHARGE OF GROUND 
WATER, 

Delft University of Technology, Division of Sani- 
tary Engineering and Water Management, Delft, 
The Netherlands. 

For primary bibliographic entry see Field 4B. 
W88-07558 


SURFACE GEOELECTRICS FOR GROUND- 

WATER POLLUTION AND PROTECTION 

STUDIES, 

Geofyzika N.E., Geologicka, Barrandov (Czecho- 

slovakia). 

For primary bibliographic entry see Field 7B. 
88-07564 


EFFECTS OF FOREST CLEARING ON 
GROUNDWATER, 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 
Groundwater Research. 

For primary bibliographic entry see Field 4C. 
W88-07570 


DISTRIBUTION OF ENVIRONMENTAL 
CHLORIDE IN RELATION TO SUBSURFACE 
HYDROLOGY, 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 
Groundwater Research. 

C. D. Johnson. 

Journal of Hydrology JHYDA7, Vol. 94, No. 1-2, 
p 67-88, October 15, 1987. 8 fig, 5 tab, 32 ref. 


Descriptors: *Geohydrology, *Groundwater qual- 
ity, *Geochemistry, *Soil water, *Chlorides, *Sub- 
surface water, *Salinity, *Recharge, *Groundwat- 
er movement, Flow, Chemical properties, Ground- 
water, Soil types, Model studies, Western Austra- 
lia. 


Chloride distributions in 32 deeply weathered pro- 
files up to 39 m deep were used to investigate the 
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subsurface poswsiney typical of the saline land- 
scapes of the south-west of Western Australia. 
Studies took place in two forested areas of differ- 
ing rainfall and landform to compare the processes 
of water movement, A steady-state model of water 
and chloride movement which included the effects 
of diffusion was used to estimate vertical soil water 
flux density from observed concentrations of chlo- 
ride. These patterns of water flow were compared 
to the physical properties of the profiles. A great 
deal of variability was found between profiles and 
there was a marked difference in the magnitude of 
soil water flux density between the areas of differ- 
ent rainfall. However, consistent patterns of sub- 
surface water movement can be identified. Thin 
coarse-textured surface soils are well-leached by 
rainfall but in the clayey unsaturated zone below, 
vertical soil-water flux densities are very small due 
to the uptake of water by the eucalyptus forest. 
Where rainfall was 800 mm/yr, soil water flux 
density was typically of the one 0.4 mm per year 
and in the area of 1150 mm per year rainfall, soil 
water flux density was 2-5 mm per year. Rates of 
recharge to groundwater estimated from chloride 
concentration in the saturated zone were as much 
as two orders of ma ee greater than soil water 
flux density above water table. The preferred 
flow paths are distributed throughout the land- 
scape but only constitute a small proportion of it. 
(Author’s abstract) 

W88-07571 


ENVIRONMENTAL ISOTOPE HYDROLOGY 
5 SALINIZED EXPERIMENTAL CATCH- 


Connsaiealih Scientific and Industrial Research 
te (Australia). Div. of 


For primary biblinerephic entry see Field 4C. 
W88-07572 


PREFERRED WATER FLOW AND LOCAL- 
RECHARGE IN A VARIABLE REGO- 


LITH, 
Commonwealth Scientific and Industrial Research 


Organization, Wembley (Australia). 
Groundwater Research. 

C. D. Johnson. 

Journal of Hydrology JHYDA7, Vol. 94, No. 1-2, 
p 129-142, October 15, 1987. 6 fig, 1 tab, 19 ref. 


Div. of 


Descriptors: *Groundwater movement, *Ground- 
water recharge, *Saline water, *Soil water, *Rego- 
liths, *Soil types, Flow, Recharge, Piezometers, 
Rainfall, Salinity, Chlorides. 


The mechanisms of water flow and recharge to 
groundwater were investigated in a deep clayey 
regolith in southwest Western Australia. A 700 sq 
m area was intensively studied for a period of two 
years. Vertical distributions of natural chloride ir 
thirteen profiles up to 31 m deep were used to 
estimate the distribution of vertical soil-water flux 
density in the 16 m unsaturated zone and rates of 
recharge to groundwater. Groundwater dynamics 
were monitored using ten single and four multile- 
vel piezometers. The regolith showed marked het- 
erogeneity over horizontal and vertical distances 
of only a few meters. This resulted in complex 
patterns of water and solute movement through 
the profiles. Over most of the experimental area, 
vertical water flux density below 5 m in the un- 
saturated zone was from 2.2 to 7.2 mm/yr. Howev- 
er, within a relatively small portion of the site, 
vertical soil-water flux density was 50-100 mm/yr 
throughout the unsaturated zone. This flux more 
closely matched the apparent rate of recharge to 
groundwater. The area of preferred flow is appar- 
ently due to a discontinuity within the regolith. A 
groundwater mound was seen to develop below 
the localized recharge area with 12-14 h of intense 
rainstorms, and then dissipated over a period of 2-4 
days. (Author’s abstract) 

W88-07574 


MODELS OF THE EFFECT OF CLEARING ON 
SALT AND WATER EXPORT FROM A SMALL 
CATCHMENT, 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 


Groundwater Research. 
For primary bibliographic entry see Field 4C. 
W88-07576 


PREDICTION OF DELAYS IN GROUNDWAT- 
ER RESPONSE TO CATCHMENT CLEARIN 
Water Authority of Western Australia, P.O. Box 
100, Lederville, W.A. (Australia). 

For primary bibliographic entry see Field 4C. 
W88-07577 


ANALYSIS OF DRAWDOWN IN THE COUN- 
TRY ROCK OF COMPOSITE DIKE 
AQUIFERS, 
ea Arnhem (Netherlands). 

K. Boehmer, and J. Boonstra. 
Seanad of Hydrology JHYDA7, Vol. 94, No. 3-4, 
p 199-214, October 30, 1987. 7 fig, 3 tab, 8 ref, 
append. 


Descriptors: *Groundwater level, *Pumping tests, 

*Aquifers, *Drawdown, *Groundwater move- 

ment, *Dikes, *Pump wells, *Wells, Country rock, 

pore lama Rocks, Model studies, Mathematical 
ysis. 


Approximate solutions to the problem of ground- 
water flow in a composite dike aquifer system are 
presented for the case that a well in the dike is 
pumped at a constant rate. These solutions yield 
curve-fitting procedures to the dr 
behavior of wells in the country rock. Procedures 
base on the authors’ previous work contain both a 
distance-drawdown analysis and a time-drawdown 
analysis of observation wells in the country rock. 
They were tested for their validity with model and 
field tests. With common type-curve matching pro- 
cedures early-time transient drawdown data can be 
analyzed to obtain the hydraulic diffusivity of the 
country rock. Together with the already published 
procedures to evaluate the drawdown behavior of 
wells in the dike, the method allows a complete 
analysis of all the hydraulic characteristics of a 
composite dike-aquifer system. The methods de- 
scribed are illustrated by aquifer test data of a field 
test. (Author’s abstract) 

W88-0757 





ANISOTROPY AS A LIMIT OF LAYERING - 
THE DECAY OF A DISTURBED FREE SUR- 
FACE IN A POROUS MEDIUM, 

Division of Hydraulic Machinery, SINTEF, N- 
7034 Trondheim-NTH (Norway). 

K. M. Gjerde, and P. A. Tyvand. 

Journal of Hydrology JHYDA7, Vol. 94, No. 3-4, 
p 267-288, October 30, 1987. 7 fig, 1 tab, 10 ref. 


Descriptors: *Groundwater mo’ t, *Fluid me- 
chanics, *Hydrodynamics, *Anisotropy, Gravita- 
tional decay, Boundary conditions, Theoretical 
analysis. 





The gravitational decay of an initially disturbed, 
free surface of fluid within a porous medium was 
studied theoretically. The porous medium consists 
of an even number N of alternating layers, with 
different permeabilities and thicknesses. As the 
number of layers increases, the decay rate con- 
verges towards the value for homogeneous anisot- 
ropy, with a deviation proportional to N(-1) for 
large N. Two different boundary conditions are 
applied at the bottom of the porous medium: im- 
~ote hydrostatic. (Author’s abstract) 


GEOCHEMICAL CALCULATIONS AND OB- 
SERVATIONS ON SALT WATER INTRU- 
SIONS, LA. COMBINED GEOCHEMICAL/ 
MIXING CELL MODEL, 

Institute for Earth Sciences, Vrije Universiteit, De 
Boelelaan 1085, 1081 HV Amsterdam (The Neth- 
erlands). 

For primary bibliographic entry see Field 2L. 
W88-07583 


RELATIONSHIP OF SOIL SURFACE ROUGH- 
NESS WITH HYDROLOGIC VARIABLES ON 
NATURAL AND RECLAIMED RANGE LAND 
IN NEW MEXICO, 


New Mexico State Univ., Las Cruces. Dept. of 
Animal and Range Sciences. 

For primary bibliographic entry see Field 4C. 
W88-07585 


OVERVIEW OF IMMISCIBLE FINGERING IN 
POROUS MEDIA, 

Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

For cong bibliographic entry see Field 5B. 
W88-07621 


SIMULATION PROCEDURE FOR GROUND- 
p Long QUALITY ASSESSMENTS OF PESTI- 


ES, 
Environmental Research Lab., U. S. Environmen- 
tal Protection Agency, Athens, GA 30613, U.S.A. 
For primary bibliographic entry see Field 5B. 
W88-07623 


GROUNDWATER MUNITION RESIDUES AND 
NITRATE NEAR GRAND ISLAND, NEBRAS- 
KA, U.S.A., 
Nebraska Univ., 
Survey Div. 

For primary bibliographic entry see Field SB. 
W88-07624 


Lincoln. Conservation and 


TRANSFORMATIONS OF TRACE HALOGE- 
NATED ALIPHATICS IN ANOXIC BIOFILM 
COLUMNS, 

Geography and Environmental Engineering, The 
ek Hopkins Univ., Baltimore, MD 21218, 
For peeary bibliographic entry see Field 5B. 
W88-07625 


PERSISTENCE AND TRANSPORT OF BACTE- 
RIA AND VIRUSES IN GROUNDWATER - A 
CONCEPTUAL EVALUATION, 

Inst. of Geology and Paleontology, Kiel, F. R. 
Germany. 

For primary bibliographic entry see Field 5B. 
W88-07626 


NUMERICAL er OF SALINE 
GROUNDWATER CHEMISTRY IN THE MUR- 
RUMBIDGEE IRRIGATION AREA, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Water 
and Land Resources. 

B. G. Williams, J. K. Ward, and L. Belbin. 
Australian Journal of Soil Research ASORAB, 
Vol. 25, No. 4, p 337-345, 1987. 8 fig, 2 tab, 8 ref. 


Descriptors: *Groundwater chemistry, *Salinity, 
*Groundwater, *Numerical analysis, Data inter- 
pretation, Mathematical studies, Distribution pat- 
terns, Chemical properties, Murrumbidgee Irriga- 
tion Area, Australia, Ions. 


Numerical classification techniques were used to 
examine the chemical composition of 169 shallow 
groundwater samples in relation to their geo- 
graphical distribution within the Murrumbidgee 
Irrigation Area (Australia). The ionic proportions 
are very similar throughout the whole area, but the 
total soluble salt concentrations are site specific 
with wide ranges of concentration occurring over 
relatively short distances. The reason for such vari- 
ation is not known, but it is suggested that it may 
be a reflection of the residence time of water 
within individual sand lenses. The classification 
was more coherent when primary variables were 
used rather than derived variables such as Satura- 
tion Indices. (Wood-PTT) 

W88-07699 


SPECIAL GROUND-WATER STUDY: EXECU- 
TIVE SUMMARY, 

Susquehanna River Basin Commission, Harrisburg, 
PA 


P. B. Ballaron. 
Publication No. 81. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. December 





1982. 27 p, 1 tab. 


Descriptors: *Groundwater, *Groundwater data, 
*Hydrologic models, *Hydrologic data, *Susque- 
hanna River basin, *Pennsylvania, Wells, Model 
studies, Data collections, Ground water, Supply 
jie Mathematical models, Aquifers, 

mo it, Surface-groundwater re- 








iodoeee 


rojects and related supportive tasks 
ona ¢ Special Ground-Water Study have 
fullfi led the goals and objectives of the study -- to 
develop go groundwater data and manage- 
ment tools (models) in the Susquehanna River 
basin. The supportive data base has been signifi- 
cantly improved through: (a) the inventory of over 
4,000 wells (and all major springs in the part of the 
Basin in Pennsylvania); (b) the entry of data from 
over 8,000 new wells into the USGS Ground 
Water Supply Inventory (GWSI) data base; and 
(c) the collection and analyses of 1,684 groundwat- 
er samples. Seven groundwater models developed 
ing the study provide the Commission with 
ps es for the Foca of groundwater in high- 
These models are capable of simulating 
and ‘predicting the effects of droughts, large with- 
drawals wells or well fields, and problems of 
groundwater contamination. Even in fractured 
rock aquifers in Pennsylvania, continuum methods 
of groundwater flow analysis can be used, depend- 
ing on the scale of analysis and a qualitative corre- 
lation between features of the model-area flow 
system and a theoretical flow system. Valid numer- 
ical models were developed for both regional and 
more detailed studies and are useful in simulating 
surface-water/groundwater interrelationships and 
both natural and artificial stresses on the ground- 
water flow system. The resolution of the fractured- 
rock aquifer models is generally adequate for Com- 
mission water supply planning and management. 
Full model potential can be achieved only when 
data di ee or a reason are corrected. 
Commission p hydrolo- 
gy was improved through h the addition of profes- 
sional staff. In addition, staff received training and 
experience both with specialized techniques and 
equipment during field data collection and through 
development and use of numerical models. (Lantz- 


PTT) 
W88-07728 





HYDROGEOLOGY OF THE OAK RIDGE GAS- 
EOUS DIFFUSION PLANT SITE, 
Siig and Miller, Inc., Oak Ridge, TN. 
D. Kuhimeier, W. C. Sinclair, and J. L. 

Ha ymore. 
Available from the National Technical Information 

i = hes 22161, as DE87-010224. 

per copy, ‘A01 in microfiche. 

Report No. K/SUB/85- 22224/l, July 1986. 156 p, 
20 fig, 2 tab, 16 ref, 3 append. DOE Contract No. 
22K-22224K. 


Descriptors: . *Geohydrology, 
movement, *Path of pollutants, *Radioactive 
wastes, Aquifers, Groundwater, Monitoring, 
Groundwater recharge, Infiltration, Hydrological 
data collections, Solute transport. 


*Groundwater 


Methods used and data collected to (1) evaluate 
the need for groundwater monitoring at 29 waste- 
storage/disposal sites, (2) conduct an investigation 
to characterize the geohydrology, and (3) design a 
| ore pnd monitoring program, at the Oak 

ge Gaseous Diffusion Plant, are described. 
Groundwater in the area is derived from local 
precipitation that infiltrates the uppermost aquifer 
and, in some areas moves into underlying bedrock 
aquifers. Groundwater flows from areas of re- 
charge, downgradient, along relatively short and 
shallow flow paths toward areas of discharge. Dis- 
charge from both the surficial and bedrock aquifers 
is to the banks and bottoms of the Clinch River 
and Poplar Creek. Rate of groundwater flow in the 
surficial aquifer is very slow, on the order of 
0.0001 ft/day, due to the low permeability of the 
unconsolidated aquifer material and the low gradi- 
ents in the area. Movement of groundwater 
through fractures and solution conduits in some of 
the carbonate bedrock aquifers is quite rapid, even 
where gradients are not particularly steep. The 


specific geohydrology at each of the 14 waste- 
Pay soy sites is discussed. Data collected 
for the study are included in the appendices. 


(Lantz-PTT) 
W88-07742 


DETAILED GEOLOGIC STUDIES ESTABLISH 
PERMEABILITY TRENDS FOR PLUME DEFI- 
NITION AND GROUND-WATER CLEAN-UP, 
Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

For primary bibliographic entry see Field 7A. 
W88-07743 


INFILTRATION AT YUCCA MOUNTAIN, 
NEVADA, TRACED BY CHLORINE-36, 

Los Alamos National Lab., NM. 

A. E. Norris, K. Wolfsberg, S. K. Gifford, H. W. 
Bentley, and D. Elmore. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011330. 
Price codes: A02 in copy, ‘AOI in microfiche. 
Report No. LA-UR--87-2252, (1987). 6 p, 1 fig, 1 
tab, 11 ref. DOE Contract No. W-7405-ENG-36. 


Descriptors: ‘*Infiltration, *Yucca Mountain, 
*Nevada, ‘*Tracers, ‘*Chlorine radioisotopes, 
Groundwater recharge, Geohydrology, Path of 
pollutants, Chloride, Arid lands, Rainfall infiltra- 
tion. 


Measurements of chloride and 36-Cl in soils from 
two locations near Yucca Mountain, Nevada, have 
been used to trace the infiltration of precipitation 
in this arid region. The results show that the 35-Cl 
fallout from nuclear weapons testing formed a 
well-defined peak at one location, with a maximum 
0.5 m below the surface. The structure of the 36-Cl 
bomb pulse at the other location was much more 
complex, and the quantity of 36-Cl in the bomb 
pulse was < 1% of the 6 times 10 to the 12th 
power atoms 36-Cl/sq m in the bomb pulse at the 
first location. The data indicate hydrologic activity 
subsequent to the 36-Cl bomb pulse fallout at one 
location, but none at the other location. (Author’s 
abstract) 

W88-07748 


TRITIUM IN GROUNDWATER AT SITE 300, 
Lawrence Livermore National Lab., CA. 

For primary bibliographic entry see Field 5B. 
W88-07772 


GWPATH: INTERACTIVE GROUND-WATER 
FLOW PATH ANALYSIS, 

Illinois State Water Survey Div., Champaign. 

For primary bibliographic entry see Field 7C. 
W88-07780 


GROUNDWATER AND AQUIFERS: AN OVER- 
VIEW OF ‘EXOTIC’ USES, 

Binnie and Partners, London (England). 

For primary bibliographic entry see Field 4B. 
W88-07910 


ENERGY POTENTIAL OF IRISH GROUND- 
WATERS, 

Geological Survey of Ireland, Beggars Bush, 
Dublin 4, Ireland. 

For primary bibliographic entry see Field 4B. 
W88-07912 


FLUCTUATING, NON-HOMOGENEOUS 
CHANGES OF HYDRAULIC CONDUCTIVITY 
IN POROUS MEDIA, 

The Isotope Department, The Weizmann Institute 
of Science, Rehovot, Israel. 

L. C. Goldenberg, S. Mandel, and M. Magritz. 
Quarterly Journal of Engineering Geology 
QJEGA7, Vol. 19, No. 2, p 183-190, 1986. 7 fig, 1 
tab, 24 ref. 


Descriptors: *Porous media, *Permeability coeffi- 
cient, *Saline water, *Sand Aquifers, *Clay miner- 
als, Hydraulic conductivity, Aquifers, Defloccula- 
tion, Fluctuation, Seawater. 
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WATER CYCLE—Field 2 


Groundwater—Group 2F 


Evidence of formation of entrapped saline bodies 
of water in a porous medium where fresh water 
displaces flowing sea water was observed in labo- 
ratory experiments, was carried out on aquifer 
sands containing clay minerals. When sea water 
was flushed from these sands by fresh water, fluc- 
tuating changes of EC (electrical conductivity) 
appeared in the sample, and the hydraulic conduc- 
tivity of the entire sample fluctuated before a 
lower value of hydraulic conductivity stabilized. 
These results are explained by a sequence of mech- 
anisms: (a) formation of small pockets of seawater 
surrounded by semi-permeable membranes of de- 
flocculated clay minerals; (b) bursting of the pock- 
ets by osmotic pressure and release of trapped sea 
water; and (c) deflocculation of clay minerals in 
the pockets formerly occupied by sea water. (Au- 
thor’s abstract) 

W88-07913 


ELECTRICAL CONDUCTIVITY AND SALINE 
CONCENTRATIONS IN ARID LAND 
GROUNDWATERS, 
Department of Any a The University, Not- 
tingham, NG7 2 K. 
£E¢ aaa and H. A. M. Ibrahim. 

ly Journal of Engineering Geology 
QUEGA/, Vol. 19, No. 3, p 249-250, 1986. 1 fig, 7 
ref. 


Descriptors: *Groundwater quality, *Water qual- 
ity, *Electrical studies, *Geophysics, *Surveys, 
*Conductivity, *Salinity, *Groundwater, *Arid 
lands, Mathematical equations, Concrete construc- 
tion, Agriculture, Sulfates, Chlorides, Bahrain, 
Port Said, Egypt, Nile delta, Saline water, Saline 
water intrusion, Land use, Evaporation. 


Measurements in Bahrain (Doornkamp et al. 1980) 
have shown a strong linear relationship between 
electrical conductivity and the ionic concentra- 
tions of sulfates and chlorides in groundwaters. 
The relationship proved so strong as to imply that 
electrical conductivity could be used as a surrogate 
for sulfates and chlorides, and that the two ions 
could be estimated from electrical conductivity in 
field reconnaissance surveys or even site investiga- 
tions. This is of critical importance to the construc- 
tion industry and to agriculture in hot, arid lands. 
Concrete is known to deteriorate rapidly in the 
presence of saline groundwater, and any quick 
estimate of the sulfate and chloride levels is of 
practical value. Field measurements of electrical 
conductivity can be made rapidly using a portable 
electrical conductivity meter, while the laboratory 
analyses of sulfates and chlorides need care and 
introduce time delays, particularly for the con- 
struction industry, as well as additional costs. What 
has not been known is whether the results obtained 
in Bahrain provide a universally applicable rela- 
tionship. To test this, two further analyses were 
carried out. The first is for data collected by the 
Egyptian Groundwater Research Institute (for the 
period 1974-79), and the second is for data collect- 
ed by the authors for the Port Said area of Egypt. 
The results show that while strong relationships 
appear to be maintained between electrical con- 
ductivity and the ionic concentrations of sulfates 
and chlorides, the precise relationships appear to 
depend upon area and perhaps time. Local influ- 
encing factors may be sources of groundwater, 
penetration of seawater, local land uses, and rates 
of evaporation. (Brock-PTT) 

W88-07914 


LOCATING POTENTIAL BOREHOLE SITES 
IN A DISCORDANT FLOW REGIME IN THE 
CHALK AQUIFER AT LULWORTH USING IN- 
TEGRATED GEOPHYSICAL SURVEYS, 
Hydrotechnica, Pengwern Court, High Street, 
Shrewsbury, SY1 1SR, UK 

For primary bibliographic entry see Field 7B. 
W88-07915 


GROUNDWATER MANAGEMENT  PROB- 
LEMS IN ABANDONED  COAL-MINED 
AQUIFERS; A CASE STUDY OF THE FOREST 
OF DEAN, ENGLAND, 

Bristol Univ. (England). Dept. of Geography. 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


For primary bibliographic entry see Field 4C. 
W88-07916 


PROBLEMS IN THE RECOGNITION OF SEA- 
WATER INTRUSION BY CHEMICAL MEANS: 
AN EXAMPLE OF APPARENT CHEMICAL 
EQUIVALENCE, 

Birmingham Univ. (England). Hydrogeology Sec- 
tion. 

For primary bibliographic entry see Field 5B. 
W88-07917 


NOBLE GAS COMPOSITION OF DEEP 
BRINES FROM THE PALO DURO BASIN, 


TEXAS, : 
Bendix Field Engineering Corp., Grand Junction, 
co. 


A. Zaikowski, B.J. Kosanke, and N. Hubbard. 
Geochimica et Cosmochimica Acta GCACAK, 
Vol. 51, No. 1, p 73-84, January 1987. 5 fig, 3 tab, 
39 ref. 


Descriptors: *Aquifers, *Saline aquifers, *Ground- 
water, *Brines, *Geochemistry, *Groundwater re- 
charge, *Radioisotopes, *Chemical properties, 
*History, Noble gases, Mathemati models, 
Texas, Helium, Argon, Rock properties. 


Deep groundwaters in sedimentary basins can be 
sufficiently old (10 m.y.) to have accumulated both 
radiogenic He4 and Ar*40. Differences in the ratio 
of (U + Th)/K for aquifer lithologies lead to 
variations for He4/Ar*40 in the groundwater. 
These variations can be used to resolve chronolog- 
ically significant noble gas components. Applica- 
tion of a binary model to brine oe from the 
Palo Duro Basin, Texas yields (U, Th)-He4 resi- 
dence times of 100 to 300 m.y. Concentrations of 2 
non-radiogenic noble gases (Ne20 and Ar36) pro- 
vide information on the salinities of the water that 
recharged these aquifers. (Author’s abstract) 
W88-07922 


PROCESSES AND KINETICS OF CD(2+) 
— BY A CALCAREOUS AQUIFER 
Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W88-07930 


SR-ISOTOPIC EVIDENCE FOR DISCRETE 
SALINE COMPONENTS IN STRATIFIED 
GROUND WATERS FROM CRYSTALLINE 
BEDROCK, OUTOKUMPU, FINLAND. 

Institute for Energy Technology, Box 40, 2007, 
Kjeller, Norway. 

P. C. Smalley, R. Blomqvist, and A. Raheim. 
Geology GLGYB, Vol. 16, No. 4, p 354-357, April 
1988. 3 fig, 1 tab, 17 ref. 


Descriptors: *Groundwater quality, *Strontium ra- 
dioisotopes, *Saline water, *Saline-freshwater 
interfaces, *Stratification, Isotope studies, Bore- 
holes, Water chemistry, Earth-water interfaces, 
Minerals, Aquifers, Rubidium. 


The authors present a continuous Sr-isotope depth 
profile of waters, sampled in situ in the deepest 
borehole in Finland (approx. 1.1 km). The waters, 
all with a meteoric oxygen- and hydrogen-isotope 
Signature, are compositionally stratified; a recent 
fresh water zone (0.05 mg/L Sr, Sr87/Sr86 > 
0.730) approx. 400 m thick is underlain by two 
saline-water zones, the upper with approx. 25 mg/ 
L Sr and Sr87/Sr86 = approx. 0.724, the lower 
with 45 mg/L Sr and Sr87/Sr86 = approx. 0.723. 
The Sr-isotope data show that the stratification is 
not due merely to upward dilution of saline water 
by fresh surface waters; two discrete saline waters 
are present. The two saline-water components are 
homogeneous in composition, apparently unaffect- 
ed by local variations in rock composition either 
within the borehole or between neighboring bore- 
holes. The implication is that the saline waters did 
not develop in isolated pockets but, rather, in 
large, well-mixed bodies. Most likely salinization 
mechanisms involve breakdown of low-Rb/Sr 
minerals (e.g., plagioclase feldspar) and/or of fluid 
inclusions. (Author’s abstract) 


W88-07951 


DUPUIT-GHYBEN-HERZBERG ANALYSIS OF 
STRIP-ISLAND LENSES, 
University of South Florida, Tampa. Dept. of Ge- 


yo 

H. L. Vacher. 

Geological Society of America Bulletin BUGMA, 
Vol. 100, No. 4, p 580-591, April, 1988. 18 fig, 1 
tab, 22 ref. 


Descriptors: *Islands, *Saline-freshwater inter- 
faces, *Groundwater movement, *Groundwater 
level, *Dupuit-Ghyben-Herzberg principle, 
Darcys law, Hydraulic conductivity, Groundwater 
recharge, Mathematical studies. 


Dupuit-Ghyben-Herzberg analysis follows from 
combination of the continuity equation and 
Darcy’s Law with the Ghben-Herzberg Principle 
and the Dupuit assumptions of horizontal flow. 
They analysis is used to derive the position of the 
water table and salt-water interface in island lenses 
in terms of island geometry, distribution of hydrau- 
lic conductivity (K), and distribution of recharge 
(R). For small islands and cases for which the salt- 
water head is zero, application of Dupuit-Ghyben- 
Herzberg analysis gives good results because the 
low R/K ratios of natural lenses assure that 
height/width ratios of natural lenses are extremely 
low, 1:30 to 1:100. Analytical soluticns are devel- 
oped for a number of infinite-strip: .slands. It is 
shown by analysis of the homogeneous, rectangu- 
lar-island case that an island can be considered an 
infinite strip (to 0.1% accuracy) if its length/width 
ratio is larger than 4.4. Asymmetric lenses occur if 
the island is compose of strips of different K or 
different R, with the-greater asymmetry occurring 
with difference in K. A high-K basement com- 
presses the root of the lens and thereby decreases 
the water table in the island. A lens perched on 
impermeable basement has a higher water table 
than would otherwise occur in the island, but the 
volume of the lens is less. (Author’s abstract) 
W88-07953 


GRID REFINEMENT APPROACH TO FLOW 
AND TRANSPORT MODELING OF A PRO- 
POSED GROUNDWATER CORRECTIVE 
ACTION AT THE SAVANNAH RIVER PLANT, 
AIKEN, SOUTH CAROLINA, 

GeoTrans, Inc., Herndon, VA. 

For primary bibliographic entry see Field 5B. 
W88-07956 


RECENT U.S. HOT DRY ROCK TESTING AND 
HYDROTHERMAL MODELING, 

Los Alamos National Lab., NM. 

For primary bibliographic entry see Field 8E. 
W88-07966 


TRACE RARE EARTH ELEMENT ANALYSIS 
IN BRINY GROUNDWATERS, 

Battelle Pacific Northwest Labs., Richland, WA. 
Chemical Technology Dept. 

J. C. Laul, E. A. Lepel, and M. R. Smith. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011185. 
Price codes: A02 in paper copy, A01 in microfiche. 
Report No. PNL-SA--14276, August 1986. 4 p, 1 
1, ref. DOE Contract No. DE-AC06-76RLO 


Descriptors: *Groundwater movement, *Geo- 
chemistry, *Rare earth elements, *Brines, *Tracer 
studies, Sodium chloride, Calcium, Radioactivity, 
Radioactive tracers, Radiochemical analysis. 


The rare earth elements (REE) patterns in ground- 
waters can be used as in situ tracers to characterize 
the nature of source regions. The REE concentra- 
tions in briny groundwaters are very low and 
range from micrograms/L (ppb) to nanograms/L 
(ppt) levels. Briny waters usually contain NaCl in 
the range of 12-24% NaCl (2-4 M) and calcium in 
the range of 10-20% which interfere with the 
identification of the REE. A REE group separa- 
tion scheme was developed that overcomes the 
problem of limited sensitivity in previously used 
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detection methods. The separation scheme in- 
volves (1) pre-chemistry to concentrate the REE 
from a large volume (0.2 to 1 L) to a small volume 
(a few ml); (2) post-chemistry, following irradia- 
tion, in the presence of mixed REE carrier with 
subsequent count of the REE group aliquot; and 
(3) re-irradiation for chemical yield determinations. 
Using this technique, REE data were obtained for 
two briny groundwaters representing Granitic 
Wash (GW) and Wolfcamp Carbonate (WC) for- 
mations in the Palo Duro Basin. The REE patterns 
suggest that the GW and WC brines have different 
source regions. (Lantz-PTT) 

W88-07981 


2G. Water In Soils 


ESTIMATING SAMPLE REQUIREMENTS 
FOR FIELD EVALUATIONS OF PESTICIDE 
LEACHING, 

Environmental Protection Agency, Athens, GA. 
Southeast Environmental Research Lab. 

For primary bibliographic entry see Field 7A. 
W88-06943 


PREDICTION OF WATER RETENTION 
CHARACTERISTICS FROM SOIL COMPAC- 
TION DATA AND ORGANIC MATTER CON- 
TENT, 


Maiduguri Univ. (Nigeria). Dept. of Agricultural 
Engineering. 

J. O. Ohu, G. S. V. Raghavan, S. Prasher, and G. 
Mehuys. 

Journal of Engineering Agricultural Research 
JAERA2, Vol. 38, No. 1, p 27-35, September 1987. 
5 fig, 3 tab, 18 ref. 


Descriptors: *Soil water, *Soil moisture retention, 
*Soil._ compaction, *Model studies, Soil density, 
Soil organic matter, Organic matter, Soil physical 
properties, Topsoil, Available water, Estimating, 
Compaction, Clays, Clay loam, Sand. 


Field soils often become compacted due to the 
untimely use of farm vehicles under a very tight 
calendar of farming operations. Soil compaction 
causes a significant deterioration of the structure of 
the top-soil which, in turn, affects the availability 
of water to plant roots. The latter can be estimated 
from a soil moisture retention curve. However, the 
curve is not a routinely measured soil property. 
Therefore, many empirical models have been pro- 
posed to estimate it from other, readily available, 
soil properties. Most of these models, however, are 
applicable to uncompacted soils. An empirical 
model is proposed that can estimate the soil mois- 
ture retention curve of any compacted soil. The 
soil physical properties that are required to esti- 
mate the model parameters are: bulk density, or- 
ganic matter content, liquid limit and level of com- 
paction. (Author’s abstract) 

W88-07074 


ASSESSMENT OF RECHARGE COMPONENTS 
FOR A CHALK AQUIFER UNIT, 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2F. 
W88-07105 


MANAGING SALINITY THROUGH CON- 
JUNCTIVE USE OF WATER RESOURCES, 
Central Soil Salinity Research Inst., Karnal (India). 
Div. of Agricultural Engineering. 

For primary bibliographic entry see Field 3C. 
W88-07162 


CATION DEPLETION RATE AS A MEASURE 
GF SOIL SENSITIVITY TO ACIDIC DEPOSI- 
TION: THEORY, 

Department of Ecology and Environmental Re- 
search, Swedish University of Agricultural Sci- 
ences, S-750 07, Uppsala, Sweden. 

G. R. Gobran, and E. Bosatta. 

Ecological Modelling ECMODT, Vol. 40, No. 1, p 
25-36, January 1988. 3 fig, 2 tab, 29 ref. 





Descriptors: *Soil water, *Cations, *Soil chemis- 
try, *Acidic soils, *Acid rain, *Leaching, *Mathe- 
matical models, Theoretical analysis, Sensitivity 
analysis, Acidity, Equilibrium, Neutralization, 
Gaines-Thomas selectivity coefficient, Carbon di- 
oxide, Sulfates, Calcium, Adsorption, Chemical 
precipitation, Soil classification, Hydrogen ion 
concentration. 


A mathematical dynamic model was developed to 
simulate the relative effect of important factors 
affecting soil chemical equilibria and cation deple- 
tion in soils subjected to different acidic deposition 
regimes. The examined factors are: cation ex- 
change capacity; base saturation; the Gaines- 
Thomas selectivity coefficient; partial pressure of 
carbon dioxide; sulfate retention (adsorption and 
precipitation); and specific leaching rate. These 
variables are shown to be strong determinants for 
soil leaching sensitivity, SLS, in terms of the abili- 
ty of the soil to retain its cations against leaching. 
For example, a decrease of available calcium from 
0.3 to 0.1 increases the SLS by 54%, so that the 
soil becomes more vulnerable to acidic deposition. 
This model is considered .a first approach to esti- 
mating the importance of the kinetic reactions of 
soil variables. Such a dynamic model is useful in 
classifying soils as to their vulnerability to acidic 
deposition. It is concluded that pH is not an appro- 
priate variable to use as an indicator of negative 
effects produced by acidic deposition. (Author’s 


abstract) 
W88-07163 


CORRELATION BETWEEN SPATIALLY VARI- 
ABLE SOIL MOISTURE CONTENT AND SOIL 
TEMPERATURE, 

Louisiana State Univ., Baton Rouge. Dept. of 
Agronomy. 

B. Davidoff, and H. M. Selim. 

Soil Science SOSCAK, Vol. 145, No. 1, p 1-10, 
January 1988. 10 fig, 3 tab, 18 ref. 


Descriptors: *Soil water, *Soil temperature, *Cor- 
relation analysis, *Spatial distribution, Soil sur- 
faces, Thermocouples, Infrared thermometry, Sta- 
tistical analysis, Soil compaction, Kriging. 


The spatial variation and correlation between 
gravimetrically measured soil surface moisture and 
surface temperature were studied by using thermo- 
couple sensors (point measurements) and an infra- 
red thermometer (area measurements). All meas- 
urements were taken on regular intervals along an 
80-m transect on a bare soil. Both temperature and 
moisture exhibited cyclic behavior, which was at- 
tributed to possible differential soil compaction. 
The coefficient of variation for thermocouple tem- 
peratures was 54% smaller than that for infrared 
measurements. However, the means for both types 
of soil temperature measurements were not signifi- 
cantly different. In addition, based on semivario- 
gram and autocorrelation analyses, the extent of 
spatial variability was similar for both types of 
temperature observations. The extent of spatial 
structure for soil moisture was less than that found 
for soil temperature. As a result, higher correlation 
coefficients between measured and kriged values 
} cay Pe procedure) were obtained for soil sur- 
face temperature (>0.83) than for surface soil 
moisture (>0.69). Removing the observed cyclic 
patterns from the original data drastically reduced 
the spatial variations of soil moisture, as well as 
temperature observations. (Author’s abstract) 
'W88-07170 


VARIABILITY OF SATURATED HYDRAULIC 
CONDUCTIVITY IN A GLOSSAQUIC HAPLU- 
DALF WITH MACROPORES, 

Agricultural Univ., Wageningen (Netherlands). 
For primary bibliographic entry see Field 2F. 
W88-07171 


ARCTIC PEDOGENESIS: 2. THRESHOLD- 
CONTROLLED SUBSURFACE LEACHING 
EPISODES, 

—— Protection Agency, HW-113, Seat- 
tle, 

M. G. Stoner, and F. C. Ugolini 

Soil Science SOSCAK, Vol. 145, No. 1, p 46-51, 


January 1988. 1 fig, 2 tab, 21 ref. NSF Grant 
DPP80-05795. 


Descriptors: *Soil solution, *Leaching, *Arctic, 
*Soil genesis, Rainstorms, Storm seepage, Forest 
soils, Soil horizons, Translocation, Alaska. 


The analysis of soil solutions generated by a large, 
isolated, summer rdinstorm in the boreal forest of 
arctic Alaska has provided direct evidence for 
threshold-controlled subsurface translocation in 
soils. Intense leaching tly initiates progres- 
sive weakening and eventual breakdown of amor- 
phous particle coatings in the Bs horizon. The 
result is a highly punctuated pulse of organometal- 
lic soil plasma that originates in the Bs and tempo- 
rarily transports material at over 100 times normal 
rates. Episodic pulse mechanisms of this type have 
not been reported before; they may play a critical 
role in the formation of other young or unstable 
soil environments. In this case they help explain 
the unusual morphology of Spodosols in arctic 
Alaska. (Author’s abstract) 

'W88-07172 


EFFECTS OF ——— SLUDGE ON SOIL 
AND DREDGED SEDIMENT AGGREGATION 
AND POROSITY, > 

Illinois Univ., Urbana. Dept. of Agronomy. 

& yen bibliographic entry see Field 5E. 


ESTIMATION OF SURFACE WATER EVAPO- 
GANGING. RATES BY CONTINUOUS RADIO- 
Macdonald’ Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Renewable Resources. 

For Rg bibliographic entry see Field 2D. 
W88-07183 


EFFECT OF BYPASS FLOW AND INTERNAL 
CATCHMENT OF RAIN ON THE WATER 
_ IN A CLAY LOAM GRASSLAND 
Amsterdam Univ. (Netherlands). 

T.P.J. eS H. A. J. van Lanen, O. H. 


Boersma, 
Journal of Hydrology JHYDA7, Vol. 95, No. 1/2, 
p 1-11, 15 November 1987. 7 fig, 1 tab, 18 ref. 


Descriptors: ‘*Infiltration, *Simulation, *Soil 
water, *Soil porosity, *Bypass channels, *Soil ab- 
sorption capacity, *Rainfall infiltration, *Soil 

*Clay loam, *Soil-water-plant relationships, 
*Grasslands, Subsoil, Soil surfaces, Pressure head, 
Crops, Water deficit, Simulated rainfall. 


B flow -was studied in a clay loam grassland 
il with a loamy subsoil by means of laboratory 
experiments on large, undisturbed columns of sur- 
face soil. At a pressure head (h) of -1000 cm, 
bypass flow averaged 45% and at h = -200 cm 
70% of applied rain (intensities of 20 and 35 mm/ 
hour). Depth of infiltration of bypass water was 
studied in the field using morphological staining 
techniques and an infiltration experiment. Water, 
flowing into continuous cracks and worm chan- 
nels, infiltrated into the subsoil at 60 and 135 cm 
th respectively. This subsoil infiltration was 
led ‘internal catchment’. Thus, the infiltration 
rocess differs from the classical concept of sur- 
ace infiltration. Simulation with 1986 weather data 
was used to explore the effects on the water 
regime. Results indicate that crop water deficits 
differ significantly when bypass flow and internal 
catchment are taken into account. (Author’s ab- 
stract) 
W88-07188 


SIMPLE METHOD TO ESTIMATE SPECIFIC 
EQUILIBRIUM SOIL-WATER CONTENT IN A 
UNIFORM SOIL, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Land and Water Use. 

J. M. Schouwenaars. 

Journal of Hydrology JHYDA7, Vol. 95, No. 1/2, 
p 13-17, 15 November 1987. 3 fig, 1 tab, 3 ref. 


Descriptors: *Soil water, *Soil absorption capac- 
ity, *Groundwater level, *Water table fluctuations, 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


*Water storage, *Soil profiles, *Estimating equa- 
tions, Precipitation, Seepage, Soil types, Climates, 
Drainage discharge, Design critera. 


Under ‘near-equilibrium’ conditions, reached after 
a period of wetness, within a uniform soil profile a 
relation exists between total water storage in the 
soil and groundwater depth. A simple method is 
presented to describe total water storage as a func- 
tion of groundwater depth. When changes of total 
water storage are known (e.g., amount of precipita- 
tion, seepage), the fluctuations of the groundwater 
table can be calculated; when groundwater fluctua- 
tions are known (measured) variations in total 
water content can be derived and water-balance 
terms (e.g., precipitation, seepage), can be globally 
estimated. For periods in which the soil-water 
profile approaches near-equilibrium conditions 
after a wet period, this method offers a simple 
procedure for estimation of groundwater fluctua- 
tions that may be expected in different soil types 
and under different climatic conditions. The 
method can be applied to estimate the storage 
capacity of a given soil as required to determine 
design discharge for drainage. If the method is 
used to simulate groundwater fluctuations, its ap- 
plication should be restricted to suitable periods in 
which water content in the different soil layers 
does not differ strongly from the equilibrium soil- 
water profile. (Shidler-PTT) 

W88-07189 


SNOWMELT RUNOFF PATHWAYS IN A 
BOREAL FOREST HILLSLOPE, THE ROLE 
OF PIPE THROUGHFLOW, 

Laboratory of Forest Hydrology, Department of 
Forest Sciences, Bureau 0866, Pavillon Vachon, 
Laval University, Sainte-Foy, Que. GIK 1P4, 
Canada. 

J. Roberge, and A. P. Plamondon. 

Journal of Hydrology JHYDA7, Vol. 95, No. 1/2, 
p 39-54, 15 November 1987. 11 fig, 2 tab, 36 ref. 


Descriptors: *Subsurface water, *Acidic water, 
*Acid rain, *Path of pollutants, *Snowmelt, 
*Groundwater runoff, *Pipe flow, *Forest soils, 
*Slopes, *Lakes, Precipitation, Unsaturated flow, 
Groundwater level, Turbulent flow, Soil horizons, 
Subsoil, Organic soils, Hydrographs, Hydrogen 
ion concentration, Stream gaging, Lake ice, Fish, 
Spawning, Canada. 


On an instrumented slope of the Lac Laflamme 
basin (Quebec, Canada), it was observed that, 
during snowmelt season: (1) the unsaturated matrix 
flow seems to be a negligible component of the 
downslope flow through the soil horizons; (2) the 
groundwater flow from an aquifer in till, a few 
meters thick, is the major pathway for rain-melt 
inputs; and (3) when groundwater levels are high, 
a turbulent pipe throughflow occurs at the mineral 
and organic soils interface. Gauging one of the 
subsurface streams showed that, although its dis- 
charge is correlated and synchronized with nearby 
groundwater levels, its hydrograph often reflected 
that of rain-melt input. According to calculations, 
pipe throughflow does not carry more than one- 
fifth of the seasonal rain-melt input. During short 
periods (hourly basis) however, it may become the 
main source of water input to the lake. The water 
delivered by pipe throughflow forms a distinct 0.5- 
to-1-m-thick acidic layer (pH: 4.4-4.8) that invades 
the lake just beneath the lake ice cover and may 
affect the fish spawning ground. (Author’s ab- 
stract) 

W88-07191 


WATER UPTAKE BY PLANT ROOTS--A SIMU- 
LATION MODEL: I. CONCEPTUAL MODEL, 
Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Inst. de Genie Rural. 

For primary bibliographic entry see Field 21. 
W88-07192 


BEHAVIOR OF VARIOUS SOLUTES IN A 
FIELD SOIL: SIX YEARS OBSERVATION, 
National Inst. for Environmental Studies, Tsukuba 
(Japan). Water and Soil Environment Div. 

For primary bibliographic entry see Field SE. 





Field 2—WATER CYCLE 
Group 2G—Water In Soils 


W88-07195 


MEASURE OF ISOTOPIC EQUILIBRIUM BE- 
TWEEN WATER, WATER VAPOUR AND SOIL 
CO2 IN ARID ZONE SOILS, 

— Univ., Orsay \ nage Lab. d’Hydrologie 


de Geochemie topiq 
Gt B. _—— c Colin Kaczala, A. Filly, and J. C. 


Touee of Hydrology JHYDA7, Vol. 95, No. 1/2, 
p 131-141, 15 Noveinber 1987. 3 fig, 2 tab, 19 ref. 


ee a *Soil water, sIsotope studies, *Water 

*Soil chemistry, *Carbon dioxide, *Arid 
zone, pen, Seliian Desert, Oxygen isotopes, Deuterium, 
Free water, Africa, Deserts. 


Some preliminary results from a sampling expedi- 
<n cas Gamage eonieiion at Sieh Col near 
composition of either soil water 
in or carbon dioxide to obtain isotope 
profiles of soil water. Samples of soil air at atmos- 
pressure were taken a sampling probe 
which was driven into the soil. However, it is 
that best results will be obtained if the 
ee ee atatas ten toca danmeed 
The use of a p specifically designed 
for treating samples a water allowed us to 
analyze both oxygen-18 and deuterium on a single 
water sample of about 5 microliters. Laboratory 
ts are described that demonstrate that 
the isotope fractionation between soil water, even 
under very high matric suctions, and soil water 
vapor, is the same as that for free water. (Author’s 
abstract 


) 
W88-07197 


COOL-SEASON TURFGRASS RESPONSES TO 
DROUGHT STRESS, 
Rhode Island Univ., Kingston. Dept. of Natural 
Resources Science. 


For primary bibliographic entry see Field 3F. 
W88-07223 


INFLUENCE OF SMALL MAMMALS ON 
STORMFLOW RESPONSES OF PINE-COV- 
CATCHMENTS, 

Southern Forest Experiment Station, Oxford, MS. 
Forest Hydrology Lab. 


For primary bibliographic entry see Field 4D. 
W88-07286 


SOME HYDROLOGIC IMPACTS OF PLOW- 
ING RANGELAND SOILS, 

Utah State Univ., Logan. Watershed Science Unit. 
For primary bibliographic entry see Field 4C. 
W88-07291 


MODELING OF WATER BALANCE, CRACK- 

ING AND SUBSIDENCE OF CLAY SOILS, 

Institute for Land and Water Management Re- 

search, Wagenin * (Netherlands). 

J. J. B. Bronswijk. 

Journal of Hydrology JHYDA7, Vol. 97, No. 3/4, 

p 199-212, February 15, 1988. 7 fig, 30 ref. 

oo tors: *Soil cracks, *Desiccation cracks, 
2 clays, *Hydrologic budget, *Model 

na og *Clays, *Hydraulic conductivity, *Infiltra- 

tion rate, *Soil water, *Soil moisture, *Hydrologic 

models, *Subsidence, Volumetric analysis, Simula- 

tion, Moisture transport, Groundwater level. 


A general procedure was developed to model 
water balance, cracking and subsidence of clay 
soils. The main feature of this procedure is the 
introduction of the shrinkage characteristic in addi- 
tion to the water retention and hydraulic stponnd 
tivity curves into simulation models. The 

procedure enables direct calculation Pies volume 
changes in dependence on moisture transport. 
With appropriate assumptions for geometry of 
swelling and shrinkage, dain volume changes are 
converted into cracking and subsidence. Taking 
into account the calculated area of shrinkage 
cracks at the soil surface, together with the maxi- 
mum infiltration rate of the soil matrix and the 
rainfall intensity, rainfall is dynamically partitioned 


in matrix and crack infiltration. In this way bypass 
flow and resulting rapid rises of groundwater 
levels in cracked soils can be simulated. The proce- 
dure was validated by adapting a model for calcu- 
lation of transient moisture flow in _ soils, 
FLOWEX, into a version applicable on clay soils, 
FLOCR. Computations with FLOCR of subsid- 
ence, cracking, groundwater level and top layer 
wetness of a Dutch basin clay soil during 1985 
were in good agreement with field observations. 
Moreover, the proposed method of bypass calcula- 
tion is supported by good correspondence between 
measured and simulated rapid rises of groundwater 
levels. (Author’s abstract) 
W88-07306 


MOVEMENT OF NITRITE THROUGH A 
LOESS SOIL, 
ent of Soil Science, Faculty of Agronom- 
iences, Catholic University of Louvain, Place 
Croix du Sud 2, 1348 Louvain-la-Neuve (Belgium). 
For primary bibliographic entry see Field SB. 
W88-07307 


VARIABILITY OF SOIL MOISTURE DIFFUSI- 

VITY OF LOAMY TO SILTY SOILS ON MARL, 

DETERMINED BY THE HOT AIR METHOD, 
t of Physical Geography, Geographical 

Institute, University of Utrecht, Heidelberglaan 2, 

3508 TC Utrecht (The Netherlands). 

J. A. Van Den Berg, and T. Louters. 

Journal of Hydrology JHYDA7, Vol. 97, No. 3/4, 

p 235-250, February 15, 1988. 6 fig, 4 tab, 41 ref. 


Descriptors: *Soil moisture, *Diffusivity, *Loam, 
*Silt, *Soil texture, *Soil water, “Soil” physical 
properties, *Hydraulic conductivity, Soil structure. 


Various attempts have been made to estimate hy- 
draulic characteristics from textural soil properties, 
often by testing models on materials with artificial 
packing. This approach prevents soil structure and 
the arrangement and orientation of soil particles 
from being taken into account. The moisture diffu- 
sivity characteristics of loamy to silty soils with 
intermediate soil moisture contents were examined. 
The relationship between diffusivity and soil mois- 
ture content was determined by the hot air method 
on undistributed soil cores from eight different 
sites in the Ardeche Basin, France. The objectives 
were: (1) to obtain reproducible diffusivity values; 
(2) to distinguish between the natural and proce- 
dural variability; (3) to examine the spatial variabil- 
ity; and (4) to determine whether soil texture can 
be used to distinguish between the diffusivities of 
different loamy soils. It was found that the diffusi- 
vity of these soils can be related to the physiogra- 
phic diversity of the area, rather than to soil tex- 
ture. (Author’s abstract) 

W88-07309 


EXPERIMENTAL AND NUMERICAL STUD- 
IES OF SOLUTE TRANSPORT IN TWO-DI- 
— SATURATED-UNSATURATED 
Wuhan Institute of Hydraulic and Electric Engi- 
neering, Wuhan, Hubei (P.R. of China). 

For primary bibliographic entry see Field 5B. 
W88-07312 


EXACT NONLINEAR SOLUTION FOR CON- 
STANT FLUX INFILTRATION, 

University Coll., Dublin (Ireland). Dept. of Civil 
Engineering. 

G. C. Sander, J. Y. Parlange, V. Kuhnel, W. L. 
Hogarth, and D. Lockington. 

Journal of Hydrology JHYDA7, Vol. 97, No. 3/4, 
p 341-346, February 15, 1988. 1 fig, 5 ref. 


Descriptors: *Oil-water interfaces, a. 
*Boundary conditions, Ground mo 





Recently an analytical nonlinear solution to the 
problem of two phase oil and water infiltration 
under a constant flux boundary condition was de- 
rived. We show that this solution also applies to 
the problem of constant infiltration of water by 
introducing a very simple change in the independ- 
ent variables of space and time. (Author’s abstract) 


W88-07314 


CIVIL ENGINEER’S POINT OF VIEW ON 
WATER TIGHTNESS AND CLOGGING OF 
WASTE a a. PONDS, 
CEMAGREF, ion Mecanique des Sols et 
Genie Civil, BP. arth 92164 Antony Cedex, 
France. 

For primary bibliographic entry see Field 5D. 
W88-07370 


EFFECT OF SOIL PROPERTIES AND A SYN- 
THETIC MUNICIPAL LANDFILL LEACHATE 
ON Lege pt adh ph Oy ga 
IN SOIL AND SEDIMENT 

Louisiana State Univ., Baton ieee Center for 
Wetland Resources. 

For primary bibliographic entry see Field 5B. 
W88-07423 


PREDICTION OF WICK DRAIN PERFORM- 
ANCE USING PIEZOMETER CONE DATA, 
British Columbia Univ., Vancouver. 

For primary bibliographic entry see Field 8D. 
W88-07426 


LABORATORY DETERMINATION OF DIFFU- 
SION COEFFICIENTS OF CONTAMINANTS 
USING UNDISTURBED CLAYEY SOIL, 
University of Western Ontario, London. Faculty 
of Engineering Science. 

For primary bibliographic entry see Field 5B. 
W88-07427 


TILL BEHAVIOR AND ITS RELATIONSHIP 
TO ACTIVE-LAYER HYDROLOGY, DISTRICT 
OF KEEWATIN, NORTHWEST TERRITORIES, 
Department of Geological Sciences, Queen’s Uni- 
versity, Kingston, Ont., Canada K7L 3N6. 

For primary bibliographic entry see Field 8D. 
W88-07428 


SEEPAGE FROM CHANNELS AND PONDS 
WITH IMPERVIOUS BOUNDARY WALLS Ex- 
TENDING BELOW FLOOR 

Soils Division, Rothamsted Experimental Station, 
Harpenden, Herts. ALS 25Q (U.K.). 

E. G. Youngs. 

Journal of Hydrology JHYDA7, Vol. 92, No. 3-4, 
p 193-205, July 15, 1987. 10 fig, 5 ref. 


Descriptors: *Seepage, *Reservoirs, *Channels, 
*Soil properties, *Channel loss, *Hydraulic 
models, *Infiltrometers, Model studies, Analog 
models, Water loss. 


The steady-state seepage after long times from flat 
bottomed channels into ‘Green and Ampt’ type 
soils is analyzed ~~ the method of conformal 
transformations for the case of an impervious 
boundary wall extending below floor level. Rela- 
tionships, expressed in dimensionless form, are 
given showing the dependence of the rate 
on the depth of the boundary wall and soil hydrau- 
lic properties. Similar relationships, obtained by an 
electric analogue that —— the hydraulic 
situation, are presented for the case of a circular 
pond with an impervious boundary wall. These 
relationships are useful not only for estimating the 
seepage from channels and reservoirs but also for 
analyzing results from infiltrometer rings. (Au- 
thor’s abstract) 

W88-07510 


TRANSFER FUNCTION MODEL FOR THE 
PREDICTION OF NITRATE LEACHING 
UNDER FIELD CONDITIONS, 

Oxford Univ. (England). Dept. of Plant Sciences. 
For primary bibliographic entry see Field 5B. 
W88-07511 


SIMULATION OF WATER DISCHARGE 
RATES FROM A CLAY-TILL SOIL OVER A 
TEN YEAR PERIOD, 





Soll Sen a atauatiarctai Uppsala. nea of 


on ert Hydrolog y JHYDA7, Vol. 92, No. 3-4, 
p 263-274, July 15, 1987. 7 fig, 2 tab, 23 ref. 


pay =, so : *Mathematical models, *Model stud- 
r+, won og *Soil water, *Drainage sys- 
pe dS *Subsurface came *Tile drains, Crops, 
Drains, Drainage, Subsurface water, Gacenduchint 
discharge, Piezometers, Meteorological data. 


A physically based numerical model was used to 
predict daily rates of water discharge through tile 
=— groundwater table, and groundwater dis- 
ae ee eee The model, 
was run on standard meteorological data as 

input, was adapted for use on a field of arable land 
in southern Sweden. The output was compared 
with data from continuous discharge measurements 
and piezometer readings taken at two week inter- 
vals. Parameters related to soil properties were 
a e § ee oe So ee 

id with similar soil. The agreements between 
simulations and measurements were fairly good 
when account was taken of the specific used 
and its seasonal course. The most successful simu- 
lations were achieved under flood conditions in 


gro' 

led to pronounced discrepanci 

vations. The role of groundwater discharge below 
the drainpipes was demonstrated and the simulated 
groundwater discharge averaged 18% of the total 
discharge. Despite some shortcomings concerning 
winter conditions, the model is a useful tool for 
predicting water movements in arable soils. (Au- 
thor’s abstract) 

W88-07514 


WATER LOSSES FROM IRRIGATION 
CANALS, 
Birmingham Univ. (England). Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 2A. 
W88-07515 


ANALYSIS OF A CLOSED-FORM ANALYTI- 
CAL MO! 


IDEL TO PREDICT THE HYDRAULIC 
CONDUCTIVITY FUN 
Department of Rural En 


ICTION, 
gineering, Faculty of En- 
— . —— oils (Oneness of Thessaloniki, 
R-504 


reece). 
2 Sakelaiou-Makrantoak, C. Tzimopolos, and 
Journal of Hydrology JHYDA7, Vol. 92, No. 3-4, 
p 289-300, July 15, 1987. 4 fig, 1 tab, 31 ref, 1 
append. 


Descriptors: *Permeability coefficient, *Model 
studies, *Hysteresis, *Soil water, *Hydraulic con- 
ductivity, *Hygroscopic coefficient, Soil types. 


Because measurements of the hydraulic conductiv- 
ity relationship, K(theta), are time consuming 
many researchers have suggested the use of predic- 
tion models. Recently, a closed-form model was 
proposed, derived from an integral relation. An 
attempt was made to check this model for 10 soils 
described in the literature, especially the existence 
of hysteresis in the predicted relative hydraulic 
conductivity relations. The magnitude of the pa- 
rameter n is a determining factor whether or not 
hysteresis will occur in the relative hydraulic con- 
ductivity (theta) relation. Sensitivity analysis 
showed that relative hydraulic conductivity is rela- 
tively insensitive to n when the soil is not too dry. 
The exponent n, as with a parameter lambda, de- 
fines the pore size distribution which becomes uni- 
form at large values of n. Comparison of relative 
hydraulic conductivity (theta) as predicted for wet 
and dry conditions showed that the proposed 
model is reasonably accurate: (1) when the values 
of the ultimate boundary characteristic curves of 
the hysteretic loop are small and have approxi- 
mately the same value; and (2) for larger n values 
differing in n. (Author’s abstract) 

W88-07516 


SOIL MOISTURE MEASUREMENT BY AN 
IMPROVED CAPACITANCE TECHNIQUE: I. 
SENSOR DESIGN AND PERFORMANCE, 


Institute of Hydrology, Wallingford (England). 

T. J. Dean, J. P. Bell, and A. J. B. Baty. 

Journal of Hydrology JHYDA7, Vol, 93, No. 1-2, 
p 67-78, August 15, 1987. 8 fig, 1 tab, 9 ref. 


Descriptors: *Soil water, *Soil moisture. meters, 

= ear properties, “laareaniintetin,. ‘hon: *Sen- 
lectrical properties, Electronic equipment, 

Dielectric constant, Soil. 


Dielectric constant is a sensitive measure of the 
moisture content of soil. One method of measuring 
the dielectric constant of soil in the field is to 
incorporate the soil as part of the dielectric of a 
capacitor. A new capacitance sensor operating at 
150 MHz makes use of advances in electronic 
component technology to give a stable and sensi- 
tive probe for in-situ field measurements. The 
sensor has been developed as part of an integrated 
system of soil moisture measurement comprising in 
addition a technique for access tube _installati 
and appropriate calibration. (See also W88-07526) 
(Author’s abstract) 

W88-07525 


SOIL MOISTURE BY AN 
IMPROVED CAPACITANCE TECHNIQUE: II. 
FIELD TECHNIQUES, EVALUATION AND 
CALIBRATION, 

Institute of Hydrology, Wall Mg. god sn, (England). 

J. P. Bell, T. 

Journal of H: ydrology THYDAT, B00 98 93, No. 1-2, 
p 79-90, August 15, 1987. 6 fig, 3 ref. 


Descriptors: *Soil water, *Soil physical properties, 
*Sensors, *Electronic equipment, *Instrumenta- 
tion, *Soil moisture meters, Calibrations, Dielectric 
= Gravimetric determination, Capacitance 
probe. 


The comparison of the capacitance method was 
compared with established methods of defining 
and determining water content using the neutron 
probe and the gravimetric technique. The relation- 
ship between the capacitance probe readout and 
water content is not li and is influenced by the 
type of soil. Emphasis was placed on field rather 
than laboratory calibrations, however, and a linear 
approximation is pow ore chone for Fog restricted ranges 
of water content experienced ractice in many 
soils. Access tubes must be installed with greater 
care than for the neutron probe. A technique has 
been developed that combines installation with col- 
lection of relevant samples for gravimetric deter- 
mination. (See also W88-07525) (Author’s abstract) 
W88-07526 


PHYSICALLY-BASED MODEL FOR THE 
AGROHYDROLOGIC PROCESSES, 

For primary bibliographic entry see Field 2A. 
W88-07560 


COMPARISON OF VARIOUS METHODS TO 
SCALE SOIL HYDRAULIC PROPERTIES, 
Agricultural Univ., Wageningen. (Netherlands). 
Dept. of Hydraulics and Catchment Hydrology. 
J. W. Hopmans. 

Journal of Hydrology JHYDA7, Vol. 93, No. 3-4, 
p 241-256, September 15, 1987. 6 fig, 3 tab, 21 ref. 


Descriptors: *Soil water, *Soil physical properties, 
*Soil analysis, *Mathematical studies, *Hydraulic 
conductivity, Soil properties, Permeability coeffi- 
cient, Evapotranspiration, Hydraulic properties, 
Comparison studies. 


Soil water characteristic curves and hydraulic con- 
ductivity functions at 57 locations were scaled by 
various methods. Optimum scaling results were 
obtained when pressure head and conductivity 
data were scaled by different methods. Criteria 
that supported this conclusion were: (1) the per- 
cent reduction in sum of squares; (2) the correla- 
tion between unscaled and estimated pressure head 
values as obtained from the scaled mean hydraulic 
functions; and (3) correlation between scaling fac- 
tors determined from ‘soil water characteristic en 
and those determined from hy 
data. Both sets of scaling factors were . found to be 
lognormally distributed. A correlation of R 
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squared = 0.761 was obtained between scaling 
factors determined from soil water characteristic 
data and those determined from hydraulic conduc- 
tivity data. For the optimum scaling methods, the 
sum of squares, about the average curve, was re- 
duced by 73 and 42%, for the water c 





for describing the variability of soil hydraulic 
properties of different soil map units and horizons. 
(Author’s abstract) 

W88-07562 


RESPONSE OF INPUT AND OUTPUT OF 

WATER AND CHLORIDE TO CLEARING FOR 

AGRICULTURE, 

Commonwealth Scientific and Industrial Research 
re se o vembley (Australia). Div. of 


hes primary biliopraphic entry see Field 4C. 
W88-07568 





SOIL WATER DYNAMICS OF LATERITIC 

CATCHMENTS AS AFFECTED BY FOREST 

CLEARING FOR PASTURE, 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 

Groundwater Research. 

For primary bibliographic entry see Field 4C. 
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AREAL DISTRIBUTION OF INFILTRATION 
'ARAMETERS AND SO 


Organization, Wembley (Australia). Div. 
Groundwater Research. 

M. L. Sharma, R. J. W. Barron, and M. S. Fernie. 
Journal of Hydrology JHYDA7, Vol. 94, No. 1-2, 
p 109-127, October 15, 1987. 9 fig, 3 tab, 29 ref. 


Descriptors: *Rainfall-runoff relationships, *Land 
claring, *Soil water, *Soil physical properties, 
*Subsurface water, *Hydraulic prvarelh rig *La- 
terites, *Recharge, *Infiltration, *Forest clearing, 
*Catchment areas, Hydrology, Runoff, Australia, 
Agriculture, Soil types, Gro 

Land use. 





Ove! t, 


tial distribution, di and variability 
tration parameters (sorptivity and saturated 
fvdvantie conductivity) measured was in-situ at 
two grid-spacings of 1 X 1 m and 100 X 150 m in 
two adjacent lateritic catchments near Collie, 
Western Australia. An exponential semivariogram 
with trend was required to describe the spatial 
structure, and due to the presence of nested struc- 
pone aggre ean ag 
precisely. Using a co: 
on infiltration properties, the surface soils of a 94 
ha: catchment were classified into seven classes. 
However, this classification did not correspond 
with the existing classification into soil units or 
hydrologic provinces. It is suggested that the exist- 
ing soil classification will be of limited value in 
assessing the infiltration capacity of soils in this 
region. lateritic soils have very high infiltra- 
tion rates icularly in the forested catchment. 
For one soil unit, two years after a change in land 
use from forest to pasture, the infiltration rate was 
retarded significantly (saturated hydraulic conduc- 
a by 10 times and mp eyes by a factor of 3). 
ite this, considering the rainfall characteristics 
of otis e region, it is concluded that in most condi- 
tions the infiltration capacity of surface soils will 
not be limiting, and there is little probability of 
direct surface runoff. The dominant mechanism of 
runoff generation in the agricultural land appears 
to be saturation of surface soils through subsurface 
flow due to enhanced recharge after forest clear- 
ing. (Author’s abstract) 
W88-07573 


PREFERRED WATER FLOW AND LOCAL- 
IZED RECHARGE IN A VARIABLE REGO- 


LITH, 
Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 
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Groundwater Research. 
For primary bibliographic entry see Field 2F. 
W88-07574 


PREDICTION OF DELAYS IN GROUNDWAT- 
ER RESPONSE TO CATCHMENT CLEARING, 
Water Authority of Western Australia, P.O. Box 
100, Lederville, W.A. (Australia). 

For primary bibliographic entry see Field 4C. 
W88-07577 


SOIL WATER REGIME DESCRIBED BY A BI- 
DIMENSIONAL STEADY-STATE FLOW IN A 
CULTIVATED AND IRRIGATED SOIL, I. 
THEORY (REGIMES PERMANENTS BIDI- 
MENSIONNELS D’INFILTRATION DANS UN 
SOL CULTIVE ET MICROIRRIGUE, IL. 
THEORIE,), 

Centre National de la Recherche Scientifique, Gre- 
noble (France). Inst. de Mecanique de Grenoble. 
J. F. Boulier, and M. Vauclin. 

Journal of Hydrology JHYDA7, Vol. 94, No. 3-4, 
p 355-370, October 30, 1987. 4 fig, 3 tab, 19 ref. 


Descriptors: *Soil water, *Irrigation, *Mathemati- 
cal models, *Subsurface flow, *Cultivated lands, 
Croplands, Mathematical equations, Fourier analy- 
sis. 


The soil water regime under a crop irrigated by 
equally spaced line-sources is described by a bidi- 
mensional steady-state flow. Mathematical solu- 
tions of the linearized equation resulting from an 
exponential relationship between unsaturated hy- 
draulic conductivity and soil-water pressure, were 
obtained by means of Fourier’s analysis in the case 
of linear boundary conditions and when root ex- 
traction is a known function of space coordinates. 
In particular flow was calculated when a saturated 
strip at the soil surface is spreading from the line 
source. Solutions and their convergence are illus- 
trated and discussed. An example demonstrated 
that mathematical solutions are physically mean- 
ingful only under restricted conditions. (See also 
W88-07587) (Author’s abstract) 

W88-07586 


SOIL WATER REGIME DESCRIBED BY A BI- 
DIMENSIONAL STEADY-STATE FLOW IN A 
CULTIVATED AND IRRIGATED SOIL, Il. 


(REG 
MANENTS BIDIMENSIONNELS D’INFILTRA- 
TION DANS UN SOL CULTIVE ET MICROIR- 
RIGUE, Il. COMPARAISON DE LA THEORIE 
AVEC DES MESURES IN-SITU), 
Centre National de la Recherche Scientifique, Gre- 
noble (France). Inst. de Mecanique de Grenoble. 
J. F. Boulier, and M. Vauclin. 
Journal of Hydrology JHYDA7, Vol. 94, No. 3-4, 
p 371-394, October 30, 1987. 10 fig, 5 tab, 19 ref, 
append. 


Descriptors: *Soil water, *Irrigation, *Mathemati- 
cal models, *Subsurface flow, *Cultivated lands, 
Croplands, Mathematical equations, Crops, Sor- 
ghum, Maize, Hydraulic conductivity, Stochasti- 
city, Tensiometers, Comparison studies. 


An experimental plot of 2500 sq m was cultivated 
and irrigated by line sources (trickle irrigation), in 
order to compare the theory presented in the first 
part of the paper with measurements during two 
years (sorghum, maize). In addition a stochastic- 
conceptual model taking into account the spatial 
variability of the soil hydraulic characteristics de- 
scribed by means of a scaling factor (according to 
porous media’s similitude theory) was developed. 
Field-averages and variances of variables associat- 
ed with the flow were calculated according to this 
model and compared with actual ones measured all 
over the field-plot. Fourteen sites equipped for 
measuring water content (neutron access tubes) 
and water pressure (tensiometers) were chosen so 
that they represented the statistical distribution of a 
single parameter showing the textural variation in 
this loamy soil. The experimental results show that 
the steady-state approach is reasonable for water 
content on a weekly basis but is questionable for 
water pressure. Agreement between the determi- 


nistic model with a fitted water extraction model 
and the measurements at two sites is correct in the 
irrigated row and their differences, particularly in 
the driest parts of the soil, are discussed. The 
stochastic approach gives averaged water-content 
values close to the experimental ones but underesti- 
mates the variances, especially for sorghum. Al- 
though for this particular field plot deterministic 
modelling cannot be rejected as far as water con- 
tent is concerned, the estimation of the mean be- 
havior through tensiometric measurements seems 
rather risky. (See also W88-07586) (Author’s ab- 
stract) 

W88-07587 


CHARACTERIZING THE UNCERTAINTY OF 
ae LEACHING IN AGRICULTURAL 
Environmental Research Lab., U. S. Environmen- 
tal Protection Agency, Athens, GA 30613, U.S.A. 
For primary bibliographic entry see Field 5B. 
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SIMULATION PROCEDURE FOR GROUND- 
WATER QUALITY ASSESSMENTS OF P 
CIDES, 
Environmental Research Lab., U. S. Environmen- 
tal Protection Agency, Athens, GA 30613, U.S.A. 
For primary bibliographic entry see Field 5B. 
W88-07623 


SPATIAL VARIABILITY OF WATER AND 
SOLUTE TRANSPORT PROPERTIES IN UN- 
SATURATED SOIL: I. ANALYSIS OF PROPER- 
TY VARIATION AND SPATIAL STRUCTURE 
WITH STATISTICAL MODELS, 

W. A. Jury, D. Russo, G. Sposito, and H. Elabd. 
~—, Vol. 55, No. 4, p 1-32, July, 1987. 12 tab, 

ref. 


Descriptors: *Spatial distribution, *Solute trans- 
port, *Soil types, *Soil physical properties, *Statis- 
tical models, *Saturation, *Soil water, Distribu- 
tion, Model studies, Statistical analysis, Statistical 
methods, Mathematical studies, Water transport, 
Permeability coefficient, Infiltration rate, Correla- 
tion analysis, Stochastic process, Hydraulic prop- 
erties. 


The spatial structure of groundwater transport sys- 
tems was studied statistically, revealing field prop- 
erties that are not apparent from a simple calcula- 
tion of the statistical moments of the set of parame- 
ter measurements. The study demonstrated the ex- 
treme sensitivity of the estimate of the integral 
scale parameter to the type of model used for the 
semivariogram, to the assumption of drift, and to 
the type of validation test used to confirm the 
estimation procedure. Greater care must be taken 
in future studies to utilize more sophisticated esti- 
mation procedures and to analyze for drift compo- 
nerts. Stochastic analysis of water or solute trans- 
port in the unsaturated zone requires knowledge of 
the spatial distribution of soil hydraulic properties 
(soil hydraulic conductivity and water content- 
water potential functions) as well as the spatial 
distribution of the components of the dispersion 
tensor. This task may be eased by using the scaling 
factor concept, which involves viewing a scaling 
factor as a stochastic variable so that the spatial 
variability of soil hydraulic properties may be de- 
scribed by a univariate instead of a multivariate 
ose ed distribution. (See also W88-07674) 
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SPATIAL VARIABILITY OF WATER AND 
SOLUTE TRANSPORT PROPERTIES IN UN- 
SATURATED SOIL: II. SCALING MODELS OF 
WATER TRANSPORT, 

W. A. Jury, D. Russo, and G. Sposito. 

Hilgardia, Vol. 55, No. 4, p 33-56, July, 1987. 16 
tab, 41 ref. 


Descriptors: *Water transport, ‘*Soil water, 
*Vadose water, *Model studies, *Stochastic proc- 
ess, *Spatial distribution, *Hydraulic properties, 
Distribution, Permeability coefficient, Statistical 
analysis, Mathematical analysis, Regressional anal- 


32 


ysis, Saturation, Estimating, Estimating equations, 
Mathematical equations, Mathematical studies. 


The possibility is examined of introducing a single 
stochastic parameter, alpha, to describe the spatial 
variability of soil hydraulic properties, using the 
soil hydraulic properties of the Hamra field and the 
Panoche field. In the traditional approach, sets of 
scaling factors are estimated from the h(s) and K(s) 
functions. ee the sets of alpha were found 
to be correlated, they possessed different statistical 
properties and were not identical. Results of struc- 
tural analyses of the sets of alpha from the two 
fields suggested that the spatial structures of the 
two alpha-sets are quite distinct, reflecting the 
different spatial behavior of the h(theta) and 
K(theta) functions. Moreover, there was poor cor- 
relation between the uncorrelated residuals of the 
alpha-sets, indicating that part of the high correla- 
tion between the alpha-sets found in earlier work 
must stem from the presence of an undetected drift 
and from correlation between nearby measure- 
ments. It is concluded that, in any transient trans- 
port problem involving both K(s) and h(s), the 
description of their spatial variability requires the 
use of at least three stochastic variates (K sub s, 
alpha, and eta) and not alpha alone. (See also W88- 
07673) (Doria-PTT) 

W88-07674 


RE-EVALUATION OF THE WELL PERMEAM- 
ETER AS A FIELD METHOD FOR MEASUR- 
ING HYDRAULIC CONDUCTIVITY, 
Commonwealth Scientific and Ina:strial Research 
Organization, Canberra (Australia). Div. of Soils. 
T. Talsma. 

Australian Journal of Soil Research ASORAB, 
Vol. 25, No. 4, p 361-368, 1987. 4 fig, 2 tab, 25 ref. 


Descriptors: *Well permeameter, *Well hydrau- 
lics, *Hydraulic conductivity, *Soil properties, Un- 
saturated flow, Soil types, Mathematical studies, 
Mathematical equations, Boreholes, Capillarity, In- 
filtration, Estimating. 


Improved theory of steady outflow of water 
ponded to constant depth in holes drilled in unsatu- 
rated soil is used to re-evaluate the well permeame- 
ter method for measurement of in situ hydraulic 
conductivity, K sub O. In particular, theory pre- 
dicts that neglect of unsaturated flow into soil 
surrounding the saturated region around a bore- 
hole may lead to serious overestimation of K sub 
O, especially when using small holes with high 
capillarity, i.e. the capillarity factor is 0.1-1/m. 
Field studies on 12 soils gave capillarity values 
from 6 to 35/m, resulting in theoretical overesti- 
mates of K sub O by 10-40%, for boreholes > or 
= 0.3 m deep and > or = 0.03 m radius. Compari- 
son of results obtained by measurements with this 
method for four soils, however, gave permeameter 
values of K sub O which were approximately 50% 
of those obtained with the pba ar or the core 
method. Overestimation of K sub O due to neglect 
of capillarity was, in all cases, more than offset by 
reduction in K sub O due to pore closure around a 
hole during drilling and infiltration. (Author’s ab- 
stract) 

W88-07700 


ESTIMATION OF PARAMETERS FOR THE 
PHILIP TWO-TERM INFILTRATION EQUA- 
TION APPLIED TO FIELD SOIL EXPERI- 
M 


Division of Soils, Commonwealth Scientific and 
Industrial Organization, P.M.B., P.O. Aitkenvale, 
Qld 4814. 

K. L. Bristow, and M. J. Savage. 

Australian Journal of Soil Research ASORAB, 
Vol. 25, No. 4, p 369-375, 1987. 2 fig, 2 tab, 15 ref. 


Descriptors: *Infiltration, *Infiltration coefficient, 
*Philip two-term infiltration equation, *Mathemat- 
ical studies, Soil water, Data interpretation, Esti- 
mating equations, Estimation, Mathematical equa- 
tions, Least squares method, Australia. 


Two methods based on least squares analysis used 
to estimate coefficients in the Philip two-term infil- 
tration equation are compared. The one method 





maintains the infiltration equation in its original 
form, while the other involves a mathematical 
transformation which introduces self-correlation 
and yields different estimates of the coefficients. 
Data from field infiltration experiments conducted 
in the Torrens Creek area of northeast Queensland 
are used to illustrate these differences, and the 
need to distinguish between fitting data to empiri- 
cal models and deriving system eters from 
analysis of physically based models is emphasized. 
The method maintaining the Philip two-term infil- 
tration equation in its original form is the preferred 
procedure for evaluating both system and empiri- 
cal parameters since it is potentially more accurate 
than the method involving the transformed equa- 
tion. (Wood- 
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MODIFIED RUNOFF CURVE NUMBERS FOR 
BARE CRUST-FORMING SANDY SOILS, 
—— Arid ane Pemaveh Inst., na ; . 

‘or primary biblio, entry see Fie! a 
W88-07704 wa 


INFILTRATION AT YUCCA 
NEVADA, TRACED BY CHLO 
Los Alamos National Lab., NM. 

pe t port bibliographic ‘entry see Field 2F. 


MOUNTAIN, 


TRANSFORMATIONS AND TRANSPORT OF 
NITROGEN, 


Wisconsin Univ.-Madison. Dept. of Soil Science. 
For primary bibliographic entry see Field 5B. 
W88-07824 


PROCESSES AND TRANSPORT 
OF Sag rachis 
Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
For primary bibliographic entry see Field SB. 
W88-07825 


AMINO ACID ADSORPTION BY CLAY MIN- 
ERALS IN DISTILLED WATER, 
Washington Univ., Seattle. School of Oceanogra- 
y. 

For primary bibliographic entry see Field 2K. 
'W88-07924 

REGIME OF PEATLANDS IN SU- 
BARCTIC EASTERN CANADA, 
McGill Univ., Montreal (Quebec). Dept. of Geog- 
raphy. 
For primary bibliographic entry see Field 2H. 
W88-07936 


UPFREEZING PROCESS: EXPERIMENTS 
WITH A SINGLE CLAST, 
Washington Univ., Seattle. Quaternary Research 


Center. 
For primary bibliographic entry see Field 2C. 
W88-07954 


= ASSESSMENT OF SOIL CONTAMINA- 
Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

For primary bibliographic entry see Field 5C. 
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ANALYTICAL METHODS MANUAL FOR THE 
DIRECT/DELAYED RESPONSE PROJECT 
SOIL SURVEY, 

Lockheed Engineering and Management Services 
Company Inc., Las Vegas, NV 89119. 

For primary bibliograp ic entry see Field 7A. 
W88-07960 
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MATHEMATICAL ASPECTS OF TRAPPING 
MODES IN THE THEORY OF SURFACE 
WAVES, 


Dept. of Mathematics, Univ. of Manchester, Man- 
chester M13 9PL, UK. 


For poet bibliographic entry see Field 8B. 
W88-06819 


DIEL PERIODICITY IN net OF EPHE- 
MEROPTERA NYMPHS ON STREAM SUB- 
STRATA AND THE RELATIONSHIP WITH 
DRIFT AND SELECTED ABIOTIC FACTORS, 
Alberta Univ., Edmonton. Dept. of Zoology. 

R. J. Casey. 

Canadian , ae of Zoology CJZOAG, Vol. 65, 
= > p 2945-2952, Sueatiee 1987. 5 fig, 3 tab, 

ref. 


— *Insects, *Nymphs, *Stream biota, 
*Population density, *Diurnal distribution, *Distri- 
bution patterns, *Light intensity, Cloud cover, 
Water temperature, Stream beds, Moonlight, Drift, 
Photoperiodism. 


The diel periodicity in density of Ephemeroptera 
nymphs on an undisturbed stream bottom was doc- 
umented by direct observation. The study was 
conducted in a second-order Rocky Mountain 
foothill stream in Alberta. Observations were made 
for 24-h periods, twice during a new moon and 
twice during a full moon; the times of the dark and 
light periods were noted. Noctural observations 
were made using a red light. The abundance of 
drifting nymphs, incident light, percent cloud 
cover in the sky, and water temperature were 
recorded to determine if they were related to the 
observed diel periodicity on top of the substratum. 
The taxonomic groups of Ephemeroptera nymphs 
examined were Cinygmula, —— (Cinyg- 
mula and Epeorus), "Pectin, Bactio: letus, Ame- 
letus, risen. coloradensis Dodds, and and total fauna 
(all ve including minor taxa). In response to 
the artificial light used for observations, total 
fauna, Cinygmula, and Baetis nymphs were not 
affected by the light, and the nymphs were not 
found to be negatively phototactic. Total fauna 
and Heptageniidae nymphs exhibited a diel perio- 
dicity between 24-h periods; the Baetis-Ameletus 
group also had a diel periodicity. Cinygmula, 
Baetis, and D. coloradensis nymphs did not exhibit 
a diel. periodicity. Most taxonomic groups were at 
greater densities on the top of the substratum in the 
dark period than in the light period. For small and 
large size classes of nymphs examined, only the 
small Heptageniidae and Baetis-Ameletus nymphs 
showed a diel periodicity in density. Drift of the 
common groups of nymphs was aperiodic and not 
statistically correlated with the diel density of 
nymphs on the substratum. In general, incident 
light, percent cloud cover, and water temperature 
were not correlated with the diel density of the 
taxonomic groups on the top of the substratum. 
(Author’s abstract) 
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GROWTH AND PHYSIOLOGICAL CONDI- 
TION OF BLACK DUCKS REARED ON ACIDI- 
FIED 


WETLANDS, 
Dept of Animal Science, Cook College, Rutgers - 
The State University, New Brunswick, NJ 08903. 
For primary bibliographic entry see Field 5C. 
W88-06823 


LONG-TERM SURVIVAL OF ESCHERICHIA 
COLI IN RIVER WATER, 

Dept. of Biological Sciences, Univ. of Warwick, 
Coventry CV47AL, UK. 

For primary bibliographic entry see Field 5B. 
W88-06834 


FREQUENCY OF ERWINIA CAROTOVORA IN 
THE ALYTH BURN IN EASTERN SCOTLAND 
AND THE SOURCES OF THE BACTERIUM, 
Scottish Crop Research Inst., Invergowrie, 
Dundee DD2 SDA, UK. 

For primary bibliographic entry see Field 5B. 
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OCCURRENCE OF GLOCHIDIA IN STREAM 
DRIFT AND ON FISHES OF THE UPPER 
NORTH FORK HOLSTON RIVER, VIRGINIA, 
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Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Fisheries and Wildlife Sciences. 
R. J. Neves, and J. C. Widlak. 

American Midland Naturalist AMNAAF, Vol. 
119, No. 1, p 111-120, January 1988. 1 fig, 5 tab, 37 
ref. US Fish and Wildlife Service permit PR2- 
7375. 


Descriptors: *Drift, *Mussels, *Larvae, *Glochi- 
dia, *Streams, *Fish, *Parasites, *Parasitism, Sea- 
sonal variation, Population density, Minnows, 
Perch. 


Occurrence of glochidia in stream drift, and preva- 
lence and intensity of glochidial infestations on 
host fishes were recorded in the upper North Fork 
Holston River near McCrady, Virginia, between 
June 1981 and June 1982. Glochidia of Lampsilinae 
were collected in drift samples year-round, peaking 
in abundance during June and July. Glochidia of 
the Ambleminae were in the drift from June to 
mid-August. Of 4800 fish (41 species) examined for 
infestations, 14% carried encysted glochidia. 
Eleven fish species in the Centrarchidae, Cottidae 
and Percidae were infested with lampsiline glochi- 
dia, with prevalence highest in March. Amblemine 
glochidia occurred only in 12 species of the Cy- 
prinidae, with prevalence highest in July. Preva- 
lence and intensity of infestations were highest in 
fish hosts of the Ambleminae. Previous accounts of 
host specificity, based on laboratory experiments 
with naiades, were corroborated by field observa- 
tions. (Author’s abstract) 

W88-06836 


EFFECTS OF CLEAR-CUT LOGGING ON 
WOOD BREAKDOWN IN APPALACHIAN 
MOUNTAIN 

Biology Dept., Virginia Polytechnic: Institute and 
State Univ., Blacksburg, VA 24061. 

For primary bibliographic entry see Field 4C. 
W88-06837 


EFFECT OF SALINITY ON LEAF IONIC CON- 
TENT AND PHOTOSYNTHESIS OF TAXO- 
DIUM DISTICHUM L., 

Louisiana State Univ., Baton Rouge. Lab. for 
Weland Soils and Sediments. 

S. R. Pezeshki, R. D. DeLaune, and W. H. Patrick. 
American Midland Naturalist AMNAAF, Vol. 
119, No. 1, p 185-192, January 1988. 5 fig, 17 ref. 
NSF Grant BSR-8414006. 


Descriptors: *Salinity, *Leaves, *Ions, *Photosyn- 
thesis, *Bald cypress trees, *Deciduous trees, 
*Flooding, *Saline water, *Saline water intrusion, 
Stomatal transpiration, Carbon dioxide, Mississippi 
Delta, Louisiana, Subsidence, Sodium, Potassium, 
Calcium, Magnesium. 


Bald cypress (Taxodium distichum L.) seedlings 
were subjected to flooding with salinity levels 
ranging from 0-140 moles/cu m NaCl. Imposition 
of salinity was designed to simulate the increase in 
salinity level which some of Louisiana’s extensive 
cypress forests are currently experiencing due to 
rapid subsidence in the Mississippi River Deltaic 
Plain. The effect of salt water on leaf tissue ion 
concentrations and subsequent changes in net pho- 
tosynthesis were measured. Leaf concentrations of 
Na, K, Ca and Mg increased substantially as salini- 
ty of floodwater increased. Net photosynthesis de- 
clined from 7.6 micromoles/sq m/s to 0.9 micro- 
moles/sq m/s when salinity increased from 0-140 
moles/cu m NaCl. Despite the parallel reduction in 
both stomatal conductance and net photosynthesis, 
the leaf internal CO2 concentrations remained rela- 
tively constant over the entire range of salt con- 
centrations. These results suggest that elevated 
floodwater salinity causes excess accumulation of 
several ions in the bald cypress leaf tissue. Conse- 
quently, increase in leaf ionic content is primarily 
the cause of reductions in photosynthesis which is 
accompanied by simultaneous diffusional limita- 
tions caused by stomatal closure. (Author's ab- 
stract) 

W88-06838 
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FISH AND MACROCRUSTACEAN USE OF 
SUBMERGED PLANT BEDS IN TIDAL 
FRESHWATER MARSH CREEKS, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

L. P. Rozas, and W. E. Odum. 

Marine Ecology Progress Series MESEDT, Vol. 
38, No. 2, p 101-108, June 18, 1987. 3 fig, 3 tab, 42 
ref. Dept. of Commerce Grant NA81AA-D-00025. 
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Fishes and macrocrustaceans (nekton) were sam- 
pled biweekly from mid-June through October 
1985 from submerged aquatic vegetation (SAV) 
and during September 1985 from unvegetated 
areas of tidal freshwater marsh creeks. Nineteen 
species of fishes (6918 individuals, 3.068 kilograms 
preserved weight) from 9 families, and 3 species of 
invertebrates (12036 individuals, 1.577 kilograms 
preserved wet weight) were collected from SAV. 
The most abundant species were grass shrimp Pa- 
laemonetes pugio, banded killifish Fundulus dia- 
phanus, mummichogs F. heteroclitus, bluespotted 
sunfish Enneacanthus gloriosus, and mud crabs 
Rhithropanopeus harrisii. Recruitment of small ju- 
venile fishes of several species coincided with the 
period of greatest SAV areal cover (late June 
through oi nae ay Average densities of fauna 
were significantly greater in SAV than over 
nearby unvegetated creek bottoms in September. 
Faunal abundance was not significantly related to 
SAV biomass, perhaps because the structural com- 
plexity of the SAV in the study was high and 
nekton were abundant when SAV was present at 
low densities (i.e, low biomass). The numerically 
dominant species that occurred in SAV at low tide 
and on the marsh surface at high tide were similar. 
Grass shrimp, banded killifish, mummichogs and 
bluespotted sunfish accounted for >90% of the 
total number of organisms collected in each of the 
2 habitats, SAV and marsh surface. The SAV of 
tidal freshwater marsh creeks is probably most 
important as habitat for forage fishes. Young of 
recreational species such as bluegill Lepomis ma- 
crochirus and pumpkinseed L. gibbosus also 
occupy this habitat. (Author’s abstract) 
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Taxonomy. 
Five new taxa were among the 273 taxa observed 
in a systematic study of the Penne of a 
recently landlocked lagoon of Lake Tanganyika. 
Salinity measurements varied from 1.906 to 9.821 
g/liter at one sampling station, less at the other 
stations. The new taxa were Trachelomonas dubia 
Swir. emend. Defl. var. colliundulata Caljon, Tr. 
nadie, Caljon, Tr. komarovii 2 Calh var — 
Chroomonas “age em a 8 
Scourfieldia "chlorolateralis Caljon. 
qualitatively the most some a gt gro marEr 7%, | 103 
taxa) followed by Chlorophyta (23.0%, 63 taxa), 
Euglenophyta (19.4%, 53 taxa), and Cyanophyta 
(13.6%, 37 taxa). Present in fewer numbers were 
Cryptophyta (2.9%, 8 taxa), Dinophyta (0.7%, 2 
me —— hyta (0.4%, 1 taxon), Xanthophyta 
‘axe, and Prasinophyta 0. 7%, 2 taxa). 
ioe fet brackish-water and marine algal taxa 
were observed. They were divided among cosmo- 
politan/subcosmopolitan (89%) and tropical/sub- 
tropical (11%). (See also W88-06893) (Cassar- 
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Monthly measurements of physical and chemical 
characteristics were made at two localities in the 


34 


eastern part of a recently landlocked lagoon of 
Lake Tanganyika. Variables analyzed were tem- 
perature, pH, conductivity, sodium, potassium, 
um, calcium, carbonate, bicarbonate, chlo- 
ride, and sulfate. Large seasonal fluctuations of 
salinity were recorded (1.68-8.21 g/liter). The sea- 
sonal water input controlled algal seasonality 
mainly through its effect on salinity and indirectly 
through its influence on nutrient concentration by 
dissolution and dilution of the excrements of the 
numerous cattle and other organic matter. Phyto- 
E lankton was mainly composed of Cyanophyta and 
eroreres. os ce dominated during 
the dry with high salinity and probably 
very nutrient levels, while Cyanophyta pre- 
ferred moderate salt and nutrient concentrations 
during the rainy periods. The phytoplanktonic 
community was composed of a large number of 
perennial and a reduced quantity of annual orga- 
nisms. A spatial study of the recently landlocked 
lagoon revealed an ascending salinity gradient, 
principally due to a sodium bicarbonate/carbonate 
enrichment, between locations near the lake and 
more inland situated stations. These facts point to a 
lakewater supply and a salt concentration by evap- 
oration in the swamps. Proportionally lower mag- 
nesium, calcium, and potassium values were re- 
corded at high salinities due to chemical precipita- 
tion and biotic factors. A blue-green algal bloom 
was observed in the eastern water body (salinity: 
4.64 g/liter); simultaneously an important develop- 
ment of diatoms dominated the western water 
body (salinity: 2.18 g/liter). No significant differ- 
ences in morphometry, exposure, water tempera- 
ture or nutrient levels (nitrate, nitrite, ammonia, 
orthophosphate) were observed. The relatively 
low salinity and high nutrient concentration in the 
western water body probably favored diatom de- 
velopment during the rainy season. The relatively 
higher salinity in the eastern water body during the 
rainy season was probably responsible for the 
Fo Hm of blue-green algae through its negative 
influence on silica concentration and notwithstand- 
ing the high inorganic nitrogen concentration. (See 
ps W88-06892) (Author’s abstract) 
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Phytoplankton succession was studied in Lake 
Kariba, a 25-year-old man-made lake on the Zam- 
bezi River, Zimbabwe. It is 320 km long, 40 km at 
maximum width, maximum depth of 120 m, and 
mean depth of 29.5 m, with normal variation of 2-3 
m in average years and 6 m during the study 





period. The surface water temperature is highest 
(29-30 C) in January-April during the hot wet 
season and declines to 23 C in July and August, 
when it overturns. The study covered 18 months 
starting in the rainy warm season of October 1982. 
The phytoplankton biomass had two maxima 
during the period. The first occurred during the 
rainy season, lasted for 3-4 months and comprised 
10-90% of pry ager with Cylindrospermop- 
sis raciborskii as the dominating species. Dinophy- 
ceae were sub-dominant during this season. The 
second maximum developed during lake turnover 
at the cool season, lasted 1-2 months, and was 
composed of Bacillariophyceae with a number of 
Synedra SPP. dominating. The mean yearly bio- 
mass was 310 mg/cu m wet weight. Peaks in 
biomass were 750 mg/cu m in January-February 
1982 and 1400 mg/cu m in January-February 1983. 
A total of 82 phytoplankton species were found 
during the study. The species composition of phy- 
toplankton, the biomass, and the succession of 
Lake Kariba were similar to those of natural tropi- 
cal lakes; however, the = —— of ge 
green was unique. Possible explanations for 
this diff are the higher epilimnion tempera- 
ture, more stable stratification, and a low inorganic 
nitrogen concentration. (Cassar-PTT) 
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Water quality and trophic status of Lake Tilitso in 
central Nepal were studied in September 1984. 
This lake is 4920 m above sea level with a surface 
area of 10.2 sq km and a maximum depth of 95 m. 
Most of the lake is deeper than 60 m. The southeast 
side is dammed by an end moraine while the west 
side is covered by glacier. Water temperature 
during the survey was 8 C on the surface. The 
euphotic layer was 5 m deep, reflecting the pres- 
ence of glacial silt. Water quality parameters were 
as follows: pH, 8.3-9.2; electrical conductivity, 130- 
157 micro S/cm; dissolved oxygen, 5.4-6.0 mg/ 
liter; total phosphorus, 2-6 microgram/liter (almost 
the detection level); dissolved total nitrogen, 0.10- 
0.22 mg/liter. Measurements of several cations 
showed chemical stratification, indicating little 
mixing during the summer. Chlorophyll a concen- 
trations were 0.12-0.26 microgram/liter, with the 
epilimnion having hi; values than the hypolim- 
nion. Bacterial levels were extremely low, the 
highest only 120,000 cells/ml in the epilimnion. 
Phytoplankton biomass was very low; Cyclotella 
comensis dominated with 155 cells/ml at the 5-m 
depth. Scenedesmus sp. and Dicytochorella glo- 
bosa were seen in very low densities. Daily photo- 
synthetic production was estimated as 12.3 mg C/ 
sq m/day. Zooplankton consisted of the copepod, 
Arctodiaptomus altissimus, (543 individuals/cu m) 
and a few rotifers, Hexarthra bulgarica nepalensis. 
No fish were collected in spite of efforts to do so. 
The lake was classified as _ultraoligotrophic. 


(Cassar- 
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Naturally acid streams (pH 3.5-8.1) in New Zea- 
land were examined for relationships between 
benthic fauna and water quality parameters. These 
streams derived their acidity from high concentra- 
tions of humic acids and other natural substances, 
not from acid precipitation. pH was strongly corre- 
lated with alkalinity (0-49 g/cu m CaCO3) and less 
strongly with conductivity (2.0-9.7 mS/m). A 
strong positive correlation was found between dis- 
solved organic carbon and total reactive aluminum 
concentration, both of which were rr cor- 
related with pH. Aluminum was pi ly in the 
nontoxic, organically complexed form. Benthic in- 
vertebrates were examined at 34 sites. Taxonomic 
richness was not correlated with pH, and similar 
numbers of ephemeropteran, pleocopteran, and tri- 
chopteran taxa were taken from the three groups 
of streams (pH <5.6, pH 5.6-6.9, and pH >6.9). 
Many ies occurred over a wide pH range; the 
lower limit was about A om 4.5. The mayfly Deleati- 
dium occurred at 33 of the sites and was among the 
most abundant taxa at 32 of them. Stoneflies (Ze- 
landobius confusus, Austroperla cyrene, and Sten- 
operla maclellani), an elmid (Hydora sp.), and a 
caddisfly (Psilochorema sp.) also occurred in over 
half the streams and frequently were abundant. 
Few habitat specialists were found. Benthic assem- 
blages were not associated strongly with measured 
physicochemical factors, but streams in close prox- 
imity tended to have similar faunas. This suggests 
that the availability of suitable colonizers sets the 
limits to species richness and is important in deter- 
mining the composition of benthic assemblages at a 
— locality. (Cassar-PTT) 
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The acetylene reduction technique was used to 
assay nitrogen fixation in shallow, eutrophic Lake 
Tohopekaliga in central Florida during 1984. The 
diurnal pattern of nitrogen fixation was similar in 
central and south basins though the magnitudes 
varied. Beginning at sunrise, fixation rates for both 
the light- and dark-incubated samples increased 
——_ the increasing light intensities. After 
reaching a maximum rate in late afternoon, fixation 
rates sharply decreased until 21:00, approaching 
zero by 06:00. Only 7% of the total nitrogen fixed 
in the surface water occurred between 22:00 and 
07:00 at the central basin. Fixation increased at all 
depths in the lake with increasing light intensity 
beginning at 06:00. Most of the nitrogen fixation 
occurred from March to September. Ninety-four 
percent of the total fixation in the lake was found 
in the water column and was associated with the 
blue-green algae Anabaena spp. The nitrogen fixa- 
tion for the year 1984 totaled 5.7 g N/sq m, 44% of 
the total nitrogen input to the lake and equivalent 
to 497 metric tons of nitrogen for the year. Com- 
ponents of the total amount of fixed nitrogen (in g 
N/sq m/yr) were as follows: euphotic zone during 
light period, 3.5; aphotic zone during light period, 
1.4; water column during dark period, 0.5; and 
sediment, 0.3. (Cassar-PTT) 

W88-06903 


VERTICAL NUTRIENT TRANSPORT AND ITS 
EFFECTS ON EPILIMNETIC PHOSPHORUS 
IN FOUR CALCAREOUS LAKES, 

Wisconsin Univ.-Madison. Water Chemistry Lab. 
R. E. Stauffer. 

Hydrobiologia HYDRB8, Vol. 154, p 87-102, No- 


WATER CYCLE—Field 2 
Lakes—Group 2H 


vember 16, 1987. 7 fig, 6 tab, 45 ref. EPA Research 
Grant No. 16010-EHR and Training Grant No. 
5P2-WP-184-04. 


Descriptors: *Eutrophic lakes, *Limnology, *Path 
of pollutants, *Lakes, *Phosphorus, *Nutrients, 
Mendota Lake, Delavan Lake, Green Lake, Fish 
Lake, Wisconsin, Stratification, Sediments, Lake 
sediments, Epilimnion, Mixing, Thermal stratifica- 
tion, Water temperature, Temperature, Vertical 
distribution, Wind effects, Water circulation. 


The influence of vertical nutrient transport on 
epilimnetic phosphorus was studied comparatively 
in four calcareous Wisconsin lakes during 1972. In 
the two lakes with steep metalimnetic nutrient 
gradients (Mendota, Delavan), upward fluxes by 
entrainment and eddy diffusion exceeded all other 
influxes combined; here epilimnetic total-P concen- 
trations increased during periods of high windpow- 
er and thermocline migration and decreased during 
comparatively stagnant intervals. In the two lakes 
lacking u metalimnetic P gradients (Green, 
Fish), hi; windpower had little or no effect on 
epilimnetic phosphorus. In each of the four lakes 
epilimnetic P declined in early summer until a 
quasi steady-state was achieved between P influxes 
and P sedimentation. In Mendota and Delavan 
steady-state featured higher concentrations of 
total-P and much higher epilimnetic concentrations 
of particulate-P and chlorophyll than in Green and 
Fish Lakes, mainly because of the high fluxes of 
molybdate-reactive,  biologically-available P 
through the seasonal thermocline. The flux analysis 
illustrated why the mean lake total P concentration 
after ice-out was an inconsistent measure for esti- 
mating nutrient potential and chlorophyll standing 
crops during the following summer in stratified 
lakes. (Author’s abstract) 
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Dissolved organic nitrogen (DON) concentrations 
were measured in meso-oligotrophic Castle Lake, 
California, during the ice-free season in 1982, 1983, 
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and 1984. No consistent relationships were found 
between DON and particulate-N, primary produc- 
tivity rates, or chlorophyll concentrations. Howev- 
er, increases in DON concentrations were ob- 
served in the early growing season of 1982 and 
1984 when water temperature was rising and a 
diatom bloom was senescing. DON increased at a 
high rate (0.31 mg atom N/cu m/day) and then 
rapidly disappeared. Sediment release appearec to 
be the most important source of DON. Dissolved 
free amino acids were always < 7.5% of the DON 
pool and did not vary in the composition of specif- 
ic amino acids during the growing season. (Au- 
thor’s abstract) 
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Koka Reservoir in the Ethiopian Rift Valley (alti- 
tude 1600 m) is similar limnologically to natural 
lakes in the region. It was supersaturated with 
oxygen to a depth of about 8 m and showed 
pronounced conductivity stratification, probably 
caused by incomplete mixing of two inflows 
(Awash River and Mojo River). Phytoplankton 
was dominated by Microcystis. Zooplankton was 
of low diversity but abundant. There was a large 
population of benthic invertebrates, dominated by 
Nematoda, followed by Chironomidae and Ostro- 
coda. The small proportion of oligochaetes in the 
benthos compared with natural lakes in the re; 

suggests that the ecosystem may not yet be Ray 
mature. Sediment was very fine and contained no 
undecomposed material. The organic content was 
high, up to 11.53%. Finchaa Reservoir in west 
central Ethiopia (altitude 2200 m) was very differ- 
ent. Comprised of flooded swamps, it contained 
many floating islands and large quantities of de- 
composing vegetation, causing oxygen depletion 
even at the surface. The water was turbid because 
of organic debris, of low conductivity, slightly 
acidic, and calcium-dominated. Microcystis domi- 
nated the phytoplankton. Zooplankton were sparse 
and of very low diversity. Almost no benthic in- 
vertebrates were found. The sediment contained 
up to 42.3% organic matter, much of it decompos- 
ing roots and stalks. It is expected that high inputs 
of organic matter to this lake will continue because 
of growth along the banks during low water fol- 
lowed by immersion and decomposition. (Cassar- 
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Fluctuation of algal alkaline phosphatase activity 
and the possible mechanisms of hydrolysis of dis- 
solved organic phosphorus by alkaline phospha- 
tases that could be isolated from algae were inves- 
tigated seasonally at Lake Barato, Japan. The fluc- 
tuation of specific enzymatic activity was affected 
by algal species rather than by the concentration of 
external phosphorus and amount of phytoplankton. 


More than 74% of the organic fers cent extract- 
ed from phytoplankton was hydrolyzed by the 
three variants of alkaline phosphatase purified from 
Melosira spp., Anabaena 8p» and Escherichia coli. 
By contrast, the organic phosphorus in lake water 
and that extracted from sediment muds were only 
partially hydrolyzed (up to 32% and 20%, respec- 
tively) by the same enzymes. These results indicate 
that phytoplankton cannot utilize most of the dis- 
solved organic phosphorus in the lake water and in 
the sediment muds through enzymatic hydrolysis 
by alkaline phosphatase in spite of the high levels 
of this enzyme in the organisms. (Author’s ab- 
stract) 

W88-06913 


BIRCH LEAF PROCESSING AND ASSOCIAT- 
ED MACROINVERTEBRATES IN AN ACIDI- 
FIED LAKE SUBJECTED TO LIMING, 

Bergen Univ. (Norway). Zoological Museum. 

For primary bibliographic entry see Field 5G. 
W88-06914 


ZOOPLANKTON OF A SMALL TROPICAL 
RESERVOIR (SOLOMON DAM, NORTH 
QUEENSLAND), 

James Cook Univ. of — Queensland, Towns- 
ville (Australia). Dept. of Botany. 

For nif bibliographic po see Field 5G. 
W88-06915 


GROWTH IN A FRESHWATER SNAIL UNDER 
LABORATORY CONDITIONS IN RELATION 
TO EUTROPHICATION, 

Amsterdam Univ. (Netherlands). Dept. of Aquatic 
Ecology. 

For peer bibliographic entry see Field 5C. 
W88-06916 


WATER pie 5 PRODUCTIVITY AND 
DETRITU: TION. 

K. K. Moorhead, K. R. Reddy, and D. A. Graetz. 
Hydrobiologia HYDRB8, Vol. 157, No. 2, p 179- 
185, January 15, 1988. 3 fig, 3 tab, 12 ref. 


Descriptors: *Lakes, *Eutrophic lakes, *Water 
hyacinth, *Detritus, *Productivity, *Nutrients, 
Macrophytes, Nitrogen, Fertilizers, Seasonal varia- 
tion. 


Water hyacinth (Eichhornia crassipes (Mart) 
solms) productivity and detritus accumulation 
were evaluated in eutrophic lake water with and 
without added nutrients (fertilized and control res- 
ervoirs, respectively). Seasonal changes in plant 
productivity and detritus accumulation were deter- 
mined at monthly intervals for one year. Signifi- 
cant differences were observed in plant productivi- 
ty between seasons and nutrient additions. Seasonal 
plant productivity ranged from 1.9 to 23.1 mg (dry 
weight) per ha for the fertilized reservoir and -0.2 
to 10.2 mg per ha for the control reservoir. Detri- 
tus accumulation was not significantly different 
between seasons or nutrient additions. Seasonal N 
assimilation by plants ranged from 34 to 242 kg N 
per ha for plants in the fertilized reservoir and <0 
to 104 kg N per ha for plants in the control 
reservoir. Annual net N recovered in detritus rep- 
resented 21 and 28% of the totoal N removed by 
plants in the fertilized and control reservoirs, re- 
spectively. Net N loading to the reservoirs from 
detritus was 92 to 148 kg N per ha per year. 
(Author’s abstract) 

W88-06918 


REDUCTION IN BIOAVAILABILITY OF OR- 
GANIC CONTAMINANTS TO THE AMPHI- 
POD PONTOPOREIA HOYI BY DISSOLVED 
ORGANIC MATTER OF SEDIMENT INTER- 
STITIAL WATERS 

Great Lakes Environmental Research Laboratory, 
Ann Arbor, MI 48104. 

For primary bibliographic entry see Field 5B. 
W88-06922 


REVERSIBLE PROCESS CONCEPT APPLIED 
TO THE ENVIRONMENTAL MANAGEMENT 
OF LARGE RIVER SYSTEMS, 


UA CNRS 367 Laboratoire d’Ecologie des Eaux 
Douces, Universite Lyon 1, 69622 Villeurbanne 
Cedex, France. 

C. Amoros, J. C. Rostan, G. Pautou, and J. 
Bravard. 

Environmental Management EMNGDC, Vol. 11, 
my 5, p 607-617, September 1987. 3 fig, 1 tab, 38 
ref. 


Descriptors: *Wetlands, *Alluvial plains, *Succes- 
sion, ystems, Erosion, Population dynamics, 
Aquatic habitats, Floodplains, Eutrophication, 
Rhone River, Ain River, France. 


Wetland ecosystems occurring within ailuvial 
floodplains oe rapidly. Within the ecological 
successions, the life span of pioneer and transient 
stages may be measured in several years or decades 
depending on the respective influences of allogenic 
(water dynamics, erosion, and deposition) and au- 
togenic developmental processes (population dy- 
namics, eutrophication, and __terrestrialization). 
Mechanisms that are responsible for the ecosystem 
changes and their importance to environmental 
management are described. Two case studies one 
involving the Rhone River and the other the 
Lower Ain River, both in France, exemplify re- 
versible and irreversible successional processes in 
reference to different spatial and temporal scales. 
The standing-water ecosystems with low homeo- 
stasis may recover their poner status after 
human action on the allogenic processes. On the 
scale of a whole reach o' ithe loodplain, erosion 
and deposition appear as reversible processes that 
regenerate the ecological successions. The con- 
cepts of stability and reversibility are discussed in 
relation to different spatiotemporal referential 
frameworks and different levels of integration. The 
reversible process concept is also considered with 
reference to the energy inputs into involved sub- 
systems. To estimate the probability of ecosystem 
regeneration or the cost of restoration, a concept 
of ‘degrees of reversibility’ is proposed. (Freeman- 


W88-06971 
PRIMARY PRODUCER DYNAMICS ASSOCTI- 


ATED WITH EVAPORATIVE CONCENTRA- 
TION IN A SHALLOW, EQUATORIAL SODA 
LAKE (LAKE ELMENTEIT. 


KENYA), 
California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 
J. M. Melack. 
see ih HYDRBS, Vol. 158, p 1-14, Janu- 


1988. 11 fig, 1 tab, 50 ref. NSF Grants 


GB8320X, GB33310, and BMS75-03491. 


Descriptors: *Primary productivity, *Phytoplank- 
ton, *Limnology, *Photosynthesis, *Lake Elmen- 
teita, *Evaporation, *Salinity, Species composi- 
tion, Lakes, Algae, Africa, Rainfall, Kenya, Con- 
ductivity. 


Lake Elmenteita (0 deg 27 min S, 36 deg 15 min E) 
lies on the floor of the rift valley at 1776 m above 
sea level in Kenya. As a consequence of lower 
than average rainfall, the mean depth decreased 
from 1.1 to 0.65 m during the study period (Febru- 
ary 1973 to August 1974). The initiation of major 
biological changes coincided with a period of rapid 
evaporative concentration in 1973 (February to 
April) when the conductivity increased from 19.1 
to 27.0 mmhmos/cm. Spirulina platensis, Spirulina 
laxissima and Anabaenopsis arnoldii decreased in 
abundance precipitously in parallel with large de- 
clines in chlorophyll a concentration and phyto- 
plankton photosynthetic rates. Once the overall 
abundance of phytoplankton had declined and the 
transparency had increased, primary productivity 
by benthic algae increased significantly. Paradiaj 

tomus africanus, the only copepod living in the 
lake, was abundant in February and March 1973, 
but was gone by May. Eight hypotheses to explain 
these changes are evaluated and converge on the 
suggestion that a rate of change of salinity greater 
than 5 mmhmos/cm per month and a salinity ex- 
ceeding 25 mmhmos/cm cannot be tolerated by P. 
africanus and adversely effects the nitrogen fixer, 
A. arnoldii. Furthermore, the loss of P. africanus 
and oxygenation of the sediments by benthic algae 
reduce the rate of recycling of nutrients which 





alters phytoplankton abundance and species com- 
—_— (Author’s abstract) 
88-06975 


NUTRIENT-PHYTOPLANKTON RELATION- 
SHIPS IN A TROPICAL MEROMICTIC SODA 


t. of Botany, Kenyatta Univ., P.O. Box 43844, 
Nairobi, Kenya. 
S. G. Nju; —_— 
Hydrobiologia HYDRB8, Vol. 158, p 15-28, Janu- 
ary 1988. 11 fig, 3 tab, 36 ref. National Council for 
Science and Technology, Kenya Grant NCST- 
SEC4400-47. 


Descriptors: *Lake Sonachi, *Limnology, *Sea- 
sonal variation, *Phytoplankton, *Biomass, *Nitro- 
gen, *Phos; gt Nutrients, Limiting nutrients, 
Chlorophyll a, Alkaline water, Lakes, Africa. 


Seasonal variation through one year in total nitro- 
gen (TN), total phosphorus (TP), phytoplankton 
biomass, phytoplankton species composition and 
other environmental factors were examined in 
Lake Sonachi, a tropical meromictic soda lake in 
Africa. Mean concentrations of TN and TP were 
11,000 micrograms N/L and 100 micrograms P/L, 
respectively. Maximum concentrations of TN and 
TP occurred in the monimolimnion. Phytoplank- 
ton biomass ranged from 350 to 1260 mg/cu m. 
Synechococcus bacillaris, a small coccoid cyano- 
phyte, dominate the phytoplankton. The mean 
chlorophyll a concentration of 37 mg/cu m was a 
modest value when compared with those of other 
tropical soda lakes. High TN:TP ratios indicated 
phosphorus limitation in the lake. (Author’s ab- 


stract) 
W88-06976 


CHEMICAL AND ALGAL RELATIONSHIPS IN 
A SALINITY SERIES OF ETHIOPIAN INLAND 
WATERS, 

Limnology Lab., Univ. of Ulster, Magherafelt, Co. 
Derry, N. Ireland. 

R. B. Wood, and J. F. Talling. 

Hydrobiologia HYDRB8, Vol. 158, p 29-67, Janu- 
ary 1988. 13 fig, 7 tab, 143 ref. 


Descriptors: *Lakes, *Ethiopia, *Limnology, *Al- 
kaline water, *Water chemistry, *Salinity, *Con- 
ductivity, Rainfall, Evaporation, Phytoplankton, 
Biomass, Photosynthesis, Nutrients. 


Chemical data are presented for 28 lakes and nu- 
merous inflows, including original analyses for 15 
lakes, in which total ionic concentration and elec- 
trical conductivity vary over 4 orders of magni- 
tude. There are strong positive correlations be- 
tween increasing salinity and the concentrations of 
Na(+), alkalinity and Cl(-). The last is used, in 
conjunction with other analyses of atmospheric 
precipitation, to estimate the marine and denuda- 
tive contributions and the evaporative concentra- 
tion factor, and to distinguish trends of ionic spe- 
cies during evaporative concentration. With sever- 
al exceptions, affected by past penetration of sea 
water into the Danakil and L. Assal cryptodepres- 
sions, the most saline lakes are soda lakes with 
HCO3(-) + CO3(2-) and Na(+) predominant and 
Ca(2+) and Mg(2+) largely eliminated. Soluble 
reactive silicate and phosphate tend to increase in 
concentration along the salinity series, but the un- 
known dynamics of algal growth are likely to 
introduce variance. Concentrations in some lakes 
are extremely high, e.g. > 40 mg SiO2/L and > 1 
mg PO4-P/L. Phytoplankters recorded from indi- 
vidual lakes are tabulated and where available the 
community biomass concentration as chlorophyll a 
is given. Lakes of high salinity-alkalinity are typi- 
cally very productive in terms of phytoplankton 
biomass and photosynthetic rates (exceptions: the 
very deep L. Shala and the very saline L. Abhe), 
supported in part by relatively high concentrations 
of phosphorus and inorganic carbon. Many species 
are of restricted salinity-alkalinity range, being 
characteristic of waters where levels are low (e.g. 
desmids, Melosira spp.), intermediate (e.g. Planc- 
tonema lauterborni), or high (e.g. Spirulina platen- 
sis). Phytoflagellates are most strongly represented 
in waters with higher concentrations of the biva- 
lent cations Ca(2+) and Mg(2+). The common 


cyanophyte Microcystis aeruginosa can tolerate a 
wide salinity range, here as elsewhere. (Author’s 
abstract) 


: RNIA, 
California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 


R. Jellison, and J. M. Melack. 
H age HYDRB3, Vol. 158, p 69-88, Janu- 
ary 1988. 8 fig, 5 tab, 60 ref. 


Descriptors: *Limnology, *Salinity, *Mono Lake, 
*Photorynthess, *Light quality, *Phytoplankton, 
*Primary productivity, Algae, Biomass, Seasonal 
variation, Mathematical studies, Nutrients, Califor- 
nia, Lakes, Statistical analysis. 


The photosynthetic activity of phytoplankton in 
hypersaline Mono Lake, California was measured 
over the three year period, 1983-1985. The maxi- 
mum dlcsephaintpeaiiie rate of carbon uptake (P 
sub m to the B power) and the light-limited slope 
(alpha) were derived from laboratory measure- 
ments of photosynthesis vs. irradiance (P-I) rela- 
tionships. Annual estimates of primary production 
were 340-540 g C/sq cm/yr. Production was two 
to three times higher during the spring of 1983 
than in the springs of 1984 and 1985; higher stand- 
ing biomass of algae occurred in 1983. While P sub 
m to the B power rates followed water tempera- 
tures and varied over 40-fold over the year, inte- 
gral primary production varied less since periods 
of high P sub m to the B power occurred when 
algal biomass was low. Sixty-eight percent of the 
seasonal variation in the P sub m to the B power 
was ex by a regression on temperature 
(53%), chlorophyll a (12%), and the 
:chlorophyll a ratio (3%). Light-saturated 
and light-limited rates of photosynthesis generally 
covaried, evidenced by the strong seasonal correla- 
tion between P sub m to the B power and alpha. 
There was no correlation of carbon uptake with 
ambient levels of inorganic nitrogen. The regres- 
sion coefficient of the of P sub m to 
the B power on the seasonal temperature trend was 
much larger than that determined from individual 
samples incubated at several different tempera- 
tures; this indicates that uptake is limited by more 
than low temperatures in the spring. Regression 
equations including only temperature, chlorophyll 
and depth were sufficient to estimate patterns of 
seasonal year to year variation in integra! primary 
See (Author’s abstract) 
88-06978 


MICROCOSM STUDY OF NITROGEN UTILI- 
ZATION IN THE GREAT SALT LAKE, UTAH, 
Utah State Univ., Logan. 

For primary bibliographic entry see Field 5C. 
W88-06979 


AQUATIC MACROPHYTES IN _ SALINE 
LAKES OF THE CANADIAN PRAIRIES, 
Saskatchewan Univ., Saskatoon. Dept. of Biology. 
U. T. Hammer, and J. M. Heseltine. 

Hydrobiologia HYDRB8, Vol. 158, p 101-116, Jan- 
y+ pag 8 fig, 5 tab, 46 ref. NSERC Grant 


Descriptors: *Macrophytes, *Species composition, 
*Saline lakes, *Salinity, *Aquatic plants, *Limnol- 
ogy, Light oy: Salt tolerance, Angiosperms, 
Lakes, Plants, Prairies, Canada, Meromixis. 


Vascular macrophyte species richness decreases 
with increasing salinity. Only three species of sub- 
merged plants (Potamogeton pectinatus, Ruppia 
maritima, R. occidentalis) tolerate hypersaline 
waters (> 50 g/L, total of ionic constituents). 
Eight emergent species occur in more saline habi- 
tats but only five (Scirpus maritimus var. paludo- 
sus, Distichlis stricta, Puccinellia nuttalliana, Scir- 
pus americanus, Triglochin maritima) occur com- 
monly over a range of saline lakes into the hyper- 
saline category. Usually, species tolerant of high 
salinities are found over the entire saline spectrum 


37 


WATER CYCLE—Field 2 


Lakes—Group 2H 


and even extend into subsaline waters (<3 g/L) 
and thrive there. A major increase in the number 
of species occurs below 5 g/L. As the water 
recedes plants such as Salicornia rubra, Suaeda 
calceoliformes, Hordeum jubatum and Sonchus ar- 
vensis invade. Submerged angiosperm distribution 
is controlled by total ion concentration and sub- 
strate texture plays no apparent role. Although 
angiosperms normally grow in all kinds of sub- 
strates, they occupy coarse substrates in Wakaw 
Lake because suitable fine substrates are densely 
colonized by charophytes. In this lake light limited 
growth occurs to a depth of 5% of surface light. 
Light was not limiting in Redberry Lake but an- 
giosperm growth was limited to the upper 8 m 
(10% or more of surface light). Thermal stratifica- 
tion and depth (pressure) were probably limiting 
instead. In meromictic Waldsea Lake the depth of 
the chemocline (6 m, 5% surface light) delimits 
angiosperm growth. (Author’s abstract) 
W88-06980 


BENTHIC COMMUNITIES OF THE SALINE 
LAKES ABIJATA AND SHALA (ETHIOPIA), 
Addis Ababa Univ. (Ethiopia). 

C. Tudorancea, and A. D. Harrison. 
Hydrobiologia HYDRB8, Vol. 158, p 117-123, Jan- 
uary 1988. 3 fig, 5 tab, 11 ref. 


Descriptors: *Limnology, *Saline lakes, *Benthic 
fauna, *Invertebrates, Lake Abijata, Lake Shala, 
Benthos, Ethiopia, Salt tolerance, Salinity, Lakes, 
Phytoplankton, Fish, Birds, Conductivity. 


Lake Abijata lies in a shallow depression (maxi- 
mum depth 8-9.5 m); the water is green with 
phytoplankton and it supports large fish and bird 
communities. Lake Shala lies in a deep caldera 
(maximum depth reputedly 260 m); phytoplankton 
is sparse and fish and bird communities scanty. 
Lakes Abijata and Shala, sampled in January, 1985, 
had conductivities of 14,000 and 21,000 microSie- 
mens/cm at 25 deg C respectively, mainly due to 
high sodium, carbonate and chloride ions. Calcium 
concentrations are very low. The benthic fauna 
was studied with an Ekman grab to a depth of 8.5 
m in Abijata and 15.5 m in Shala and was found to 
be dense in both lakes but varying greatly in com- 
position at different depths. In Abijata the benthos 
consisted mainly of Ostracoda and Chironomidae, 
and in Shala mainly of Tubificidae, Ostracoda and 
Chironomidae. There were very few Nematoda. 
No true halophilic species were found but the 
community consisted of euryhaline forms found 
also in non-saline waters. Predatory invertebrates 
were absent and many of the dominant species, 
notably of the Chironomidae, were different from 
those of non-saline lakes nearby. (Author’s ab- 
stract) 

W88-06981 


EFFECT OF LAKE LEVEL FLUCTUATIONS 
ON THE HABITATS OF BENTHIC INVERTE- 
BRATES IN A SHALLOW TROPICAL LAKE, 
Lake Chilwa Co-ordinated Research Project, 
Univ. of Malawi, P.O. Box 280, Zomba, Malawi, 
Central Africa. 

M. A. Cantrell. 

Hydrobiologia HYDRBS8, Vol. 158, p 125-131, Jan- 
uary 1988. 3 fig, 2 tab, 23 ref. 


Descriptors: *Salt pans, *Saline lakes, *Water level 
fluctuations, *Limnology, *Benthic fauna, *Inver- 
tebrates, *Aquatic habitats, Biomass, Fish, 
Marshes, Flooding, Ecosystems, Africa, Lakes, 
Lake Chilwa. 


Lake Chilwa, a large evaporation pan in Central 
Africa, is subject to seasonal and long-term fluctua- 
tions in water level. Several investigations on 
benthic invertebrates spanning an eleven year 
period are brought together to cover a complete 
hydrological cycle. The relative importance of 
various habitats for benthic invertebrates is consid- 
ered from refilling of the lake after a dry phase 
through to exceptionally high lake levels when 
marsh outside a peripheral Typha swamp was 
flooded. Data collected during different phases of 
the cycle draw attention to the high invertebrate 
biomass of the marsh during periods of high lake 
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level. This unstable habitat supports 86% of the 
total invertebrate biomass of the lake. Fish produc- 
tion is also shown to be related to lake level and is 
ignificantly higher when the wide-spread flooding 
of the marsh occurs. The importance of this littoral 
zone in the functioning of the lake ecosystem is 
stressed. (Author's abstract) 
W88-06982 


EXPERIMENTAL EFFECTS OF ELEVATED 
SALINITY ON THREE BENTHIC INVERTE- 
BRATES IN PYRAMID LAKE, NEVADA, 
Arizona State Univ., Tempe. Dept. of Zoology. 
D. L. Galat, M. Coleman, and R. Robinson. 
Hydrobiologia HYDRB8, Vol. 158, p 133-144, Jan- 
uary 1988. 4 fig, 1 tab, 41 ref. 


Descriptors: *Pyramid lake, *Salinity, *Species 
composition, *Saline lakes, *Salt tolerance, *Bioas- 
say, *Limnology, Benthic fauna, Invertebrates, 
Mortality, Sublethal effects, Food habits, Popula- 
tion exposure, Fish, Lakes. 


Salinity of Pyramid Lake increased from 3.7 to 5.5 
parts per thousand (ppt) between 1933 and 1980. 
Concern over future reductions in overall species 
richness prompted experiments to assess responses 
of dominant lake organisms to elevated salinity. 
Salinity tolerances of three important benthic in- 
vertebrates, Hyalella aztecta, Chironomus utahen- 
sis, and Heterocypris sp., were tested in controlled 
laboratory bioassays and also in a semi-natural; 
environment consisting of large (47 cu m) meso- 
cosms. Densities of H. azteca in mesocosms were 
significantly lower at salinities of 8.0 and 11 ppt 
compared with 5.6 ppt controls in year one, but 
not in 8.5 ppt salinity mesocosms in year two. The 
96-h LCSO for H. azteca was high at 19.5 ppt. 
Short-term mortalities of C. utahensis were 100% 
at salinities of 13.3 ppt and greater. Fisty-seven 
percent fewer larvae matured from third to fourth 
instar at 8.9 than at 5.5 ppt salinity in 17 day 
subacute bioassays. Furthermore, larval chirono- 
mid densities and emergence of adults from meso- 
cosms were significantly reduced at saiinities of 8.0 
ppt and higher compared with controls. Mortality 
of Heterocypris sp. was 50% at a salinity of i8.6 
ppt in laboratory bioassays and populations in me- 
socosms ranged between 40 and 100% lower at 
salinities of 8.0 and 11.0 ppt than in controls. 
Multiple generation mesocosm experiments indi- 
cated all three invertebrates were more sensitive to 
elevated salinity than results of short-term bioas- 
says. The studies suggest populations of these in- 
vertebrates may be reduced from present levels if 
Pyramid Lake’s salinity were to double, although 
none are expected to be extirpated. Food habit 
shifts and reduced production of lake fishes are 
likely consequences of salinity-induced disruption 
in the benthic invertebrate forage base. (Author’s 
abstract) 

W88-06983 


COMPARATIVE POPULATION ECOLOGY OF 
EPHYDRA HIANS SAY (DIPTERA: EPHYDRI- 
DAE) AT MONO LAKE (CALIFORNIA) AND 
ABERT LAKE (OREGON), 

Dept of Zoology, Oregon State Univ., Corvallis, 
OR 97331. 

D. B. Herbst. 

Hydrobiologia HYDRB8, Vol. 158, p 145-166, Jan- 
uary 1988. 18 fig, 4 tab, 38 ref. 


Descriptors: *Mono Lake, *Abert Lake, *Salinity, 
*Saline lakes, *Population dynamics, *Limnology, 
*Ephydra, Aquatic habitats, Macroinvertebrates, 
Species composition, Biomass, Seasonal variation, 
Limiting nutrients, Water temperature, Lakes, 
California, Oregon. 


The population dynamics of Ephydra hians Say 
final instar larvae and pupae were compared over a 
two year period in rocky littoral habitats of two 
alkaline saline lakes in the western Great Basin. 
Relative abundance increased from 1983 to 1984 at 
Mono Lake (California), during dilution from ca. 
90 to 80 g/L TDS (total dissolved solids). In 
contrast, relative abundance decreased over the 
same period at Abert Lake (Oregon), accompanied 
by a dilution of salinity from ca. 30 to 20 g/L and a 
marked increase in the number and abundance of 


other benthic macroinvertebrate species.. These ob- 
servations are consistent with a hypothesis that 
proposes biotic interactions limit E. hians abun- 
dance at low salinity, and physiological stress 
limits abundance at high salinity. Oviposition ex- 
tends from early spring to early fall. Mixed instars 
present throughout this period indicates multivol- 
tine a dynamics with overlapping genera- 
tions. The standing stock biomass of final instars 
increases exponentially in late spring and peaks in 
late summer or early fall. Pupae increase in propor- 
tional representation and abundance from a spring 
minimum to a fall maximum. The body size of 
adults and pupae cycle seasonally from a spring 
maximum to a fall minimum, and may be related to 
either or both food limitation, or water tempera- 
ture. (Author’s abstract) 

W88-06984 


ABUNDANCE AND SPATIAL DISTRIBUTION 
OF ARTEMIA SALINA IN LAKE ABERT, 
OREGON, 

Dept. of Zoology, Oregon State Univ., Corvallis, 
OR 97331, USA. 

F. P. Conte, and P. A. Conte. 

Hydrobiologia HYDRB8, Vol. 158, p 167-172, Jan- 
uary 1988. 2 fig, 3 tab, 10 ref. 


Descriptors: *Saline lakes, *Lake Abert, *Limnol- 
ogy, *Spatial distribution, *Artemia, *Salinity, 
Population dynamics, Seasonal variation, Biomass, 
Shrimp, Lakes, Orgeon, Benthic flora, Algae. 


In 1981-82 Abert Lake had an area of 200 sq km, 
with a mean depth of 2.5 m and a total dissolved 
salt concentration of 82 g/L. The spatial distribu- 
tion and abundance of the brine shrimp, Artemia 
salina, were monitored for 1981-82. The 1981 
during the midsummer months, with sampling pri- 
marily in the eastern side of Abert e, brine 
shrimp populations showed peak densities of 2-4 
ind/L. In 1982, peak abundance occurred in early 
July and ranged between 5-8 ind/L. Lakewide 
estimates of brine shrimp derived from 14 collect- 
ing stations and assuming a uniform distribution 
over the lake resulted in estimates of lakewide 
abundance. The major algal species in the lake was 
a benthic filamentous green alga (Ctenocladus cir- 
cinnatus). (Author’s abstract) 

W88-06985 


NEARSHORE AND PELAGIC ABUNDANCES 
OF ARTEMIA MONICA IN MONO LAKE, 
CALIFORNIA, 

Dircon Consultants, P.O. Box 515, Corvallis, OR 
97339, USA. 

F. P. Conte, R. S. Jellison, and G. L. Starrett. 
Hydrobiologia HYDRB8, Vol. 158, p 173-181, Jan- 
uary 1988. 3 fig, 4 tab, 25 ref. 


Descriptors: *Mono Lake, *Limnology, *Spatial 
distribution, *Saline lakes, *Artemia, * nal 
variation, Population dynamics, Shrimp, Biomass, 
Lakes, California. 


The spatial distribution and abundance of the brine 
shrimp, Artemia monica, in Mono Lake, California 
were determined during 1982 and 1983. Peak abun- 
dances of shrimp occur in midsummer and reach 
densities of 15-17 individuals/L in the nearshore 
regions and 6-8 individuals/L in the pelagic region. 
The brine shrimp were non-uniformly distributed 
both vertically and horizontally. The coefficient of 
variation of shrimp abundance among stations 
within the nearshore region was similar to that 
found in the pelagic region. On two of the nine 
dates, nearshore densities were 3 to 4 times greater 
than those in the pelagic zone, and on average the 
brine shrimp appear to be slightly over-dispersed 
to the nearshore region. However, including near- 
shore abundance in lakewide estimates will usually 
result in a change of less than a 10%. (Author’s 
abstract) 
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IN SITU HATCHING OF ARTEMIA MONICA 
CYSTS IN HYPERSALINE MONO LAKE, 
CALIFORNIA, 

California Univ., Santa Barbara. Marine Science 
Inst. 


G. L. Dana, C. J. Foley, G. L. Starrett, W. M. 
Perry, and J. M. Melack. 

Hydrobiologia HYDRB8, Vol. 158, p 183-190, Jan- 
uary 1988. 2 fig, 3 tab, 19 ref. 


Descriptors: *Saline lakes, *Mono Lake, *Limnol- 
ogy, *Artemia, *Emergence traps, *Reproduction, 
Seasonal variation, Hatching, Population dynam- 
ics, Salinity, Lakes, California. 


Two emergence trap designs were tested in Mono 
Lake, California, to measure in situ hatching of 
Artemia monica cysts on the lake bottom. One 
design in incorporated a removable sample bottle; 
the other had a catch tube which was pumped 
from the surface. Both traps rested on the bottom 
and had a narrow gap between the collecting 
funnel and bottom flange to allow the chemical 
conditions within the trap to be similar to those 
outside. This gap was open during April and May 
but, because some animals entered from outside the 
area enclosed by the trap, the gap was covered 
with 400 micron or 800 micron screen during June 
and July. The two trap types without screens 
sampled a station in oxic water 7 m deep similarly 
in April and May 1985. Mean daily hatching rates 
from April to May 1985 ranged from 720 to 25,340 
shrimp sq m/day. In contrast, mean daily hatching 
rates during the same period at a station in anoxic 
water 21 m deep were from 3 to 138 shrimp sq m/ 
day. June and July hatching rates in the shallow 
station were lower than in the spring, usually less 
than 1000 shrimp sq m/day. (Author’s abstract) 
W88-06987 


ACID BRINE SHRIMP: METABOLIC STRATE- 

bl IN OSMOTIC AND IONIC ADAPTA- 
, 

Dept. of Zoology, Oregon State Univ., Corvallis, 

OR 97331, USA. 

F. P. Conte, and M. C. Geddes. 

Hydrobiologia HYDRBS8, Vol. 158, p 191-200, Jan- 

uary 1988. 3 fig, 6 tab. 


Descriptors: *Acid salt lakes, *Metabolism, *Saline 
lakes, *Adaptation, *Limnology, *Osmotic: pres- 
sure, *Salt tolerance, *Brine shrimp, *Hydrogen 
ion concentration, Survival, Enzymes, Lakes, Ions, 
Adenosine triphosphate, Carbon dioxide, Australia. 


Acid salt lakes are found in several regions of 
Australia but are uncommonly abundant in the 
Yilgarn Block area of southwestern Australia. The 
chemical properties of the acid salt lakes are in 
general similar to those of shallow ephemeral alka- 
line salt lakes found in adjacent regions except for 
having a higher hydrogen ion concentration and an 
absence of carbonate and bicarbonate ions. The 
Australian brine shrimp, Paratemia, is the major 
zooplankter living in these salt lakes. Present inves- 
tigation on two species of larval Parartemia reveal 
P. zietziana nauplii having high salt tolerance 
(LD50>225 parts per thousand (ppt) TDS) but a 
narrow pH range with an optimum lying near pH 
8. In contrast, P. contracta collected from acid salt 
lakes had a more restricted salt tolerance 
(LD50<100 ppt TDS) but a wider range of i 
tolerances with substantial survival below pH 3.5. 
Both species, P. zietziana and contracta, when 
placed in ouabain-laden salines, demonstrated de- 
creased survival and indirectly indicated the pres- 
ence of a ouabain-sensitive sodium pump. Direct 
enzymatic assay of the sodium (Na, K-ATPase) in 
nauplii of P. zietziana gave specific activity values 
of 2.9 micron Pi/hr/mg protein supporting the 
working hypothesis that the nauplii of Parartemia 
have an osmoregulatory system similar to that 
found in larval Artemia which is dependent upon 
having large quantities of ATP to support the 
sodium pump. In Artemia larvae, the production of 
ATP is enhanced ee a facultative pathway 
involving an aerobic gylcolysis linked C-4 dicar- 
boxylic shunt. The major CO2 source for the C-4 
acid shunt for alkaline brine shrimp has been found 
to be the dissolved bicarbonate/carbonate ions. In 
highly acidic saline lakes, these ions are missing. If 
acid brine shrimp are to survive in low pH ephem- 
eral saline lakes, they must have evolved an addi- 
tional proton pump and devised a mechanism to 
produce ATP from endogenous CO2 substrates. 
(Author’s abstract) 





ARTEMIA HABITATS: ION CONCENTRA- 
TIONS TOLERATED BY ONE SUPERSPECIES, 
San Francisco State Univ., CA. Dept. of Biologi- 
cal Sciences. 


S. T. Bowen, M. R. Buoncristiani, and J. R. Carl. 
Hydrobiologia HYDRB8, Vol. 158, p 201-214, Jan- 
uary 1988. 7 tab, 52 ref. NSF Grant BSR-82-00260. 


Descriptors: *Artemia, *Salt ee *Saline 
lakes, *Calcium, *Potassium, * , *Car- 
bonates, *Sulfates, *Chloride, *Population expo- 
sure, *Salinity, *Limnology, *Aquatic habitats, 
Survival, Reproduction, Lakes, Nauplii, Ions. 


The geographic distribution, history, and ionic 
composition of habitats of Artemia franciscana are 
reviewed with emphasis on habitats with extreme 
values for ionic concentrations or ionic ratios: (a) 
high-chloride waters (sea water salterns and Zuni 
and Great Salt Lakes); (b) high-sulfate lakes in 
Saskatchewan (Chaplin and Little Manitou) and on 
the Okanogan plateau of Washington (Penley Lake 
complex); and (c) high-carbonate habitats in 
Nevada (Fallon), in fornia (Mono Lake) and in 
the pe — (Jesse and Antioch). a 
instar nau rom populations representative o' 
each of these three habitat clusters were tested for 
tolerance of potassium (0-5 K/L, jum (0-1.3 
g Mg/L), and calcium (0-0.6g ). Viabilities 
were recorded until survivors reached adulthood 
in pairs of simple defined synthetic culture media 
which differed in only one parameter. Eight 
lations showed four levels of tolerance of high 
potassium. Of four populations tested, all had high 
viability and fertility in media lacking potassium 
(above the level in the yeast diet). Artemia from 
sea water salterns or from Zuni, Chaplin, or Great 
Salt Lakes could not tolerate low levels of calcium 
(<20 mg/L). This accounts for their inability to 
tolerate hypersaline high-carbonate waters. Mono 
and Fallon nauplii had high viability and fertility in 
media with low levels of calcium (0-10 mg/L) but 
lacking magnesium. They could not survive for 
seven days, however, in low-calcium (< 10 mg/L) 
media that contained moderate amounts of magne- 
sium (1.3 g/L), indicating that ium inter- 
feres with utilization of low levels of calcium. For 
each of the three cations, the range of concentra- 
tions encountered by each population in the habitat 
is narrower than the range affording high viability 
in laboratory media. As expected, the mid: ogee 5 
the two ranges are sometimes similar. 

cases, however, the narrower range of i iohid att pod 
centrations reported for lake water is at the end of 
the range affording high viability in the laboratory. 
(Author’s abstract) 

W88-06989 


FACTORS INFLUENCING SPECIES DIVERSI- 
= SALINE WATERS OF DEATH VALLEY, 
Massachusetts Audubon Society, Lincoln. 

E. A. Colburn. 

Hydrobiologia HYDRB8, Vol. 158, p 215-226, Jan- 
uary 1988. 3 fig, 4 tab, 57 ref. Univ. of Wisconsin 
Graduate School Research Committee Grant 
100654 and NSF Grant DEB78-01288. 


Descriptors: *Death Valley, *Limnology, *Saline 
water, *Species composition, *Salinity, *Macroin- 
vertebrates, Aquatic habitats, Predation, Califor- 
nia. 


Salinity is a major factor influencing the distribu- 
tions and abundances of aquatic macroinverte- 
brates of saline waters in Death Valley, California. 
This study included low salinity pools and chan- 
nels in extensive marshes led by permanent or 
brackish springs, moderately saline streams and 
marshes, and highly saline streams and pools. A 
general pattern of declining numbers of species 
with increasing salinity is seen in Death Valley 
waters. Some species are restricted to low salini- 
ties, others are found only in highly saline pools, 
and still others are widely distributed over a broad 
range of salinities. Salinity alone cannot explain 
distributions seen in the field. Distributions and 
abundances of species such as the caddisfly Limne- 
philus assimilis Banks are broader than would be 


pre ge on emmenpace basis of laboratory studies of 
salinity and Evidence is presented 
that for such "pare res, biotic factors such as reduced 
predation at salinities may compensate for 
increased physio! stress. (Alexander-PTT) 
W88-06990 


BIOGEOGRAPHICAL AFFINITIES OF THE 
FAUNA ae EPISODICALLY Ln SALT 


YY OF LAKE EYRE 


AUSTRALIA, 

Adelaide Univ. (Australia). Dept. of Zoology. 

W. D. Williams, and M. J. Kokkinn. 

Hydrobiolo, gia HYDRB3, i 158, p 227-236, Jan- 
uary 1988. 6 fig, 2 tab, 17 


be, Salinity *Lake Eyre South, *Limnology. *Salt 
Salinity, *Species composition, Salt toler- 
ance, pace wan the ao Lakes, Australia. 


Lake Eyre South, a pe: normally dry playa 
in central Australia, with water in January 
1984 after an pr te heavy rain. Water persisted 
until January 1985. Salinity rose between these 
dates from 250/00 to >2700/o0. Monthly obser- 
vations on the fauna were made to determine if it 
consisted of widely species, and thus to 
al wees —— that penne ae filled salt 

it as evolutionary loci for the 
ioe “of salt | It was concluded that most 
Barut in the lake were indeed widel: 


(fish), an hymen species 

cod), Moina baylyi Forro phe 

barbitarsis Freeman en 

minuta Geddes (anostracan), and PR 


mye (Kiefer) (copepod). (Author’s abstract) 
W88-06991 


Dept. of Ecology, Univ. of Barcelona, Diagonal 
645, 08028 Barcelona, Spain. 

F. A. Comin, and M. Alonso 

Hydrobiologia ee Vol. 158, p 237-245, Jan- 
uary 1988. 5 fig, 70 ref. 


pg *Spain, *Salt lakes, Bae ogy Bon 
nology, *Species ition, Aquatic jitats, 
Macroinvertebrates, vide. 


A large number of small saline lakes are distributed 
throughout Spain. Four main lake districts occur 
from sea level to 1000 meters above sea level. Most 
lakes are temporary because of the arid conditions 
in the S endorheic areas. Many lakes are 
situated in Tertiary depressions in NE. and S. 
Spain. Lake basins were formed in karstic areas by 
pera ea neg or Saline lakes in NE. 
= occupy areas isolated between river basins. 
yjor ions encountered in these lakes are 
usually selieewestertile and magnesium-sulfate; 
sodium carbonate or sodium-sulfate rich waters 
also occur. The biota of Spanish salt lakes is relat- 
ed to that of a larger biogeographical region which 
includes the Mediterranean countries. The main 
types of salt lakes in Spain include: (1) temporarily 
mineralized but not highly oor lakes, salinity is 
< 7 g/L. Chara canescens, C. aspera, Zanichellia 
palustris, Daphnia atkinsoni, Mixodiaptomus in- 
crassatus and Arctodiaptomus wierzejskii are the 
most characteristic organisms. (2) Temporary salt 
lakes, salinity fluctuates between 7 and 300 y/L. 
Chara _ galioides, Lamprothamnion — 
Daphnia mediterranea, Arctodiaptomus salinus and 
perry retrogressus are the most common 
species. ( ) Permanent salt lakes, Ruppia maritima, 
Najas marina and Artemia salina are the character- 
istic organisms. (Author’s abstract) 
W88-06992 


INSTANCE OF THERMAL INSTABILITY IN 
LAKE SIMBI, KENYA, 

Kenya Marine and Fisheries Research Inst., 
Kisumu Lab., P.O. Box 1881, Kisumu, Kenya. 
P. B. O. Ochumba, and D. I. Kibaara. 
Hydrobiologia HYDRB8, Vol. 158, p 247-252, Jan- 
uary 1988. 7 fig, 1 tab, 4 ref. 
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WATER CYCLE—Field 2 
Lakes—Group 2H 


Descriptors: *Lake Simbi, *Light quality, *Alka- 
line water, *Seasonal variation, *Limnology, *Salt 
lakes, *Water temperature, Rainfall, Lakes, Kenya. 


The vertical variations of temperature, dissolved 
oxygen, light, conductivity and alkalinity for July 
and August, 1985, were investigated. Water tem- 
perature was measured with a Fluke 77 multimeter 
and thermistor readable to 0.02 deg C. In July and 
August, 1985, saline Lake Simbi (Kenya) had a 
strong chemocline in the upper 4 meters and a 
pronounced cool layer (24.6-25.2 deg C) at 2.5 m 
depth lying above a slightly warmer layer. Rain- 
fall, spring inflows and nocturnal cooling are sug- 
gested as responsible for the low temperatures in 
the upper warm column. To evaluate the possible 
importance of rainfall, springs and nocturnal cool- 
ing as sources of cool water to Lake Simbi requires 
data on the rain temperature, volumetric contribu- 
tion of the springs, horizontal temperature tran- 
sects and diel temperature profiles. (Alexander- 


PTT) 
W88-06993 


THERMAL STRATIFICATION AND THE STA- 
BILITY OF MEROMIKXIS IN THE PRETORIA 
SALT PAN, SOUTH AFRICA, 

National Inst. for Water Research, Pretoria (South 
Africa). 

P. J. Ashton, and F. R. Schoeman. 

Hydrobiologia HYDRBS8, Vol. 158, p 253-265, Jan- 
uary 1988. 12 fig, 3 tab, 18 ref. 


Descriptors: *Thermal stratification, *Salt lakes, 
*Limnology, *Pretoria salt pan, *Salinity, *Water 
temperature, Lakes, Meromictic lakes, South 
Africa, Seasonal variation. 


The Pretoria Salt Pan, South Africa, a small (0.076 
sq km), shallow (Z sub max = 2.85 m), hypersa- 
line, Maar Lake, lies within a clearly-defined crater 
and is fed by a perennial, slightly saline (3 g/L) 
artesian spring. The lake has two distinct solar- 
heated peaks in its temperature profile, each of 
these peaks located in a highly turbid (>80JTU) 
layer below a steep chemocline. The upper thermal 
peak, located at a depth of 10 cm, was transient, 
with a distinct diel pattern of diurnal heating and 
nocturnal cooling. The lower thermal peak, locat- 
ed below a steep chemocline and centered at ap- 
proximately 60 cm, was stable and showed a sea- 
sonal pattern of winter heating (maximum: 38.5 
deg C) and summer cooling (minimum: 27.4 deg 
C). The unusual bathymetry of the lake, combined 
with the sheltering effect of the crater rim and 
steep salinity gradient between the surface (30-80 
g/L) and bottom water (280-310 g/L) prevented 
wind mixing of surface waters beyond a depth of 
approximately 50 cm. During a 28 month study all 
water deeper than 55 cm remained anaerobic, and 
the lake appeared to be meromictic. (Author’s ab- 
stract) 

W88-06994 


LAKE TORRENS BRINE, 

Univ. of Zambia School of Mines, P.O. Box 32376, 
Lusaka, Zambia. 

R. M. Schmid. 

Hydrobiologia HYDRB8, Vol. 158, p 267-269, Jan- 
uary 1988. 2 fig, 1 tab, 9 ref. 


Descriptors: *Lake Torrens, *Isotope studies, 
*Evaporation, *Salinity, *Limnology, Catchment 
areas, Playas, Seawater, Lakes. 


Lake Torrens is an internal drainage basin. From 
the margin of the playa towards its center higher 
chloride values in the capillary zone coincide with 
increasing evaporation determined by deuterium 
values. After correcting for global deuterium vari- 
ations the increased deuterium values indicate 
higher evaporation. The brine chemistry for a lo- 
cation near the center of the playa is given. The 
composition over time stays within one standard 
deviation of the mean concentration of the brine. 
NaCl is near saturation; the low Ca content is 
attributed to the precipitation of gypsum on the 
playa. To explain the Lake Torrens brine composi- 
tion by direct evaporation from seawater, a 
marked deficiency of Br is evident. The deficiency 





Field 2—WATER CYCLE 
Group 2H—Lakes 


of this conservative element rules out the direct 
influence of seawater. Additionally, stratigraphic 
evidence indicates that Lake Torrens has never 
been invaded by the sea. (Alexander-PTT) 
W88-06995 


DISTRIBUTION, STRUCTURE, AND COMPO- 
SITION OF FRESHWATER ICE DEPOSITS IN 
BOLIVIAN SALT LAKES, 

San Diego State Univ., CA. Dept. of Biology. 
For primary bibliographic entry see Field 2C. 
W88-06996 


AQUATIC NITROGEN TRANSFORMATIONS 
AT LOW OXYGEN CONCENTRATION: 
Taupo Research Lab., Dept. of Scientific and In- 
dustrial Research, P.O. Box 415, Taupo, New Zea- 
land. 
M. T. Downes. 
plied and Environmental Microbiology 

AEMIDF, Vol. 54, No. 1, p 172-175, January 

1988. 3 fig, 29 ref. 


Descriptors: *Limnology, *Nitrites, *Nitrates, 
*Lake Rotoiti, *Anoxic conditions, *Nitrification, 
Bacterial physiology, Nitrogen, Dissolved oxygen, 
Denitrification. 


Nitrite and nitrous oxide made up 40% of the 
hypolimnetic dissolved inorganic nitrogen in meso- 
trophic Lake Rotoiti, New Zealand, prior to hypo- 
limnetic anoxia. Up to 120 mg of N/cu m as nitrite 
and 20 mg of N/cu m as nitrous oxide accumulat- 
ed, whereas dissolved-oxygen concentrations re- 
mained between 1.0 and 0.2 g/cu m and were 
totally consumed when the hypolimnion became 
completely anoxic. Assays of water column nitrifi- 
cation potentials, together with measurements of 
the relative rates of nitrate and nitrite reduction, 
suggested that at low dissolved oxygen concentra- 
tions both nitrite and nitrous oxide were produced 
mainly by ammonium-oxidizing bacteria, with ni- 
trous oxide being a product of nitrifier denitrifica- 
tion. (Author’s abstract) 

W88-07002 


EFFECT OF 5-FLUORO-2’-DEOXYURIDINE 

ON GH)THYMIDINE INCORPORATION BY 

BACTERIOPLANKTON IN THE WATERS OF 
SOUTHWEST 


FLORIDA, 
University of South Florida, St. Petersburg. Dept. 
of Marine Science. 
For primary bibliographic entry see Field 2L. 
'W88-07006 


PREDICTION OF SUBSTRATE REMOVAL 
RATES OF ATTACHED MICROORGANISMS 
AND OF RELATIVE CONTRIBUTIONS OF AT- 
TACHED AND SUSPENDED COMMUNITIES 
AT FIELD SITES, 

Environmental Research Lab., Athens, GA. 

For primary bibliographic entry see Field SB. 
W88-07009 


ISOLATION OF FECAL COLIFORMS FROM 
PRISTINE SITES IN A TROPICAL RAIN 
FOREST, 


Puerto Rico Univ., Rio Piedras. Dept. of Biology. 
S. C. Rivera, T. C. "Hazen, and G. A. Toranzos. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 2, p 513-517, February 
1988. 1 fig, 2 tab, 21 ref. Sea Grant R/LR-08-87- 
aaral - ‘ene Health Service Grants RR-2657 and 


Descriptors: *Analytical methods, *Bioindicators, 
*Coliforms, *Rain forests, *Pollutant identification, 
*Escherichia coli, Microorganisms, Microbiologi- 
cal studies, Water quality, Leaves, Feces. 

Samples collected from water accumulated in leaf 
axilae of bromeliads (epiphytic flora) in a tropical 
rain forest were found to harbor fecal coliforms. 
Random identification of fecal coliform-positive 
isolates demonstrated the presence of Escherichia 
coli. This bacterium was also isolated from brome- 
liad leaf surfaces. These data indicate that E. coli 
may be part of the phyllosphere microflora and not 


simply a transient bacterium of this habitat. The 
isolation of fecal coliforms from these sites was 
unexpected and raises questions as to the validity 
of using fecal coliforms as indicators of biological 
water quality in the tropics. (Author’s abstract) 
W88-07013 


INFLUENCE OF PH ON MICROBIAL HY- 
DROGEN METABOLISM IN DIVERSE SEDI- 
MENTARY ECOSYSTEMS, 

Wisconsin Univ., Madison. Dept. of Bacteriology. 
For primary bibliographic entry see Field SC. 
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PRIMARY AND BACTERIAL SECONDARY 

PRODUCTION IN A SOUTHWESTERN RES- 

ERVOIR, 

Texas Univ. at Arlington. ri of Biology. 

T. H. Chrzanowski, and J. G. Hubbard. 

App plied and Environmental Microbiology 
MIDF, Vol. 54, No. 3, p 661-669, March -1988. 

8 fig, 2 tab, 41 ref. 


Descriptors: *Primary productivity, *Limnology, 
*Reservoirs, *Lake Arlington, *Seasonal variation, 
*Bacterial production, Bacterial physiology, 
Carbon radioisotopes, Microorganisms, Microbio- 
logical studies, Lakes, Texas. 


Rates of primary and bacterial secondary produc- 
tion in Lake Arlington, Texas, were determined. 
The lake is a warm (annual temperature range, 7 to 
32 deg C), shallow, monomictic reservoir with 
limited macrophyte development in the littoral 
zone. Samples were collected from six depths 
within the photic zone from a site located over the 
deepest portion of the lake. Primary production 
and bacterial production were calculated from 
NaH14CO3 and (methyl-3H)thymidine incorpora- 
tion, respectively. Peak instantaneous production 
ranged between 14.8 and 220.5 micrograms C/L/ 
ere were two distinct periods of high rates of 
production. From May through July, production 
near the metalimnion exceeded 100 micrograms C/ 
L/hr. During holomixis, production throughout 
the water column was 190 micrograms C/L/hr 
and > 150 micrograms C/L/hr near the surface. 
Annual areal primary production was 588 g C/sq 
m. Bacterial production was markedly seasonal. 
Growth rates during late fall through spring were 
typically around 0.002/hr, and production rates 
were typically 5 micrograms C/L/hr. Growth 
rates were higher during warmer parts of the year 
and reached 0.03/h by August. The maximum in- 
stantaneous rate of bacterial production was ap- 
proximately 45 micrograms C/L/hr. Annual areal 
bacterial production was 125 g C/sq m. Temporal 
and spatial distributions of bacterial numbers and 
activities coincided with temporal and spatial dis- 
tributions of primary production. Areal primary 
and bacterial secondary production were highly 
correlated (r = 0.77, n = 15, P < 0.002). (Au- 
thor’s abstract) 
W88-07019 


SEASONAL AND DIEL VARIABILITY IN DIS- 
SOLVED DNA AND IN MICROBIAL BIOMASS 
J ACTIVITY IN A SUBTROPICAL ESTU- 
University of South Florida, St. Petersburg. Dept. 
of Marine Science. 

J. H. Paul, M. F. DeFlaun, W. H. Jeffrey, and A. 
w. David. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 3, p 718-727, March 1988. 
10 fig, 4 tab, 41 ref. NSF Awards OCE-8415605 
and BSR-8507343. 


Descriptors: *Estuaries, *DNA, ‘*Limnology, 
*Tampa Bay, *Biomass, *Salinity, *Seasonal varia- 
tion, *Microbiological studies, Microorganisms, 
Isotope studies, Phytoplankton, Primary produc- 
tivity, Bacteria, Organic carbon, Phosphorus, Di- 
urnal variation. 


Dissolved DNA and microbial biomass and activi- 
ty parameters were measured over a 15-month 
period at three stations along a salinity gradient in 
Tampa Bay, Fla. Dissolved DNA showed seasonal 
variation, with minimal values in December and 


40 


January and maximal values in summer months 
(July and August). This pattern of seasonal varia- 
tion followed that of particulate DNA and water 
temperature and did not correlate with bacterio- 
plankton (direct counts and (3H)thymidine incor- 
poration) or phytoplankton (chlorophyll a and 
14CO2 fixation) biomass and activity. Microauto- 
trophic populations showed maxima in the spring 
and fall, heterotrophic microbial. activity was 
greatest at the high estuarine (low salinity) station 
and lowest at the mouth of the bay (high salinity 
station), irrespective of season. Dissolved DNA 
carbon and phosphorus constituted 0.11 + or - 
0.05% of the dissolved organic carbon and 6.6 + 
or - 6.5% of the dissolved organic phosphorus, 
respectively. Strong diel periodicity was noted in 
dissolved DNA and in microbial activity in Bay- 
boro Harbor during the dry season. A noon maxi- 
mum in primary productivity was followed by an 8 
p.m. maximum in heterotrophic activity and a mid- 
night maximum in dissolved DNA. This diel perio- 
dicity was less pronounced in the wet season, 
when microbial parameters were strongly influ- 
enced by episodic inputs of freshwater. re- 
sults suggest that seasonal and diel production of 
dissolved DNA is driven by primary production, 
either through direct DNA wlotee by phytoplank- 
ton, or more likely, through growth of bacterio- 
plankton on phytoplankton exudates, followed by 
excretion and lysis. (Author’s abstract) 

W88-07021 


MICROBIAL DECOMPOSITION IN AQUATIC 
ENVIRONMENTS: COMBINED PROCESS OF 
EXTRACELLULAR ENZYME ACTIVITY AND 
SUBSTRATE UPTAKE, 

Institut fur Meereskunde, Dusternbrooker Weg 20, 
D-2300 Kiel, Federal Republic of Germany. 

For primary bibliographic entry see Field 5B. 
W88-07023 


SOUTH CAROLINA’S DIKED TIDAL WET- 
LANDS: THE PERSISTING DILEMMAS, 

South Carolina Univ., Columbia. Dept. of Govern- 
ment and International Studies. 

For primary bibliographic entry see Field 5G. 
W88-07054 


USE OF ECHOSOUNDER TRACINGS TO ES- 
TIMATE THE ABOVEGROUND BIOMASS OF 
SUBMERGED PLANTS IN LAKES, 

McGill Univ., Montreal (Quebec). Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 7B. 
W88-07078 


HIGHLY SPECIALIZED NITROGEN METAB- 
OLISM IN A_ FRESHWATER PHYTO- 
PLANKTER, CHRYSOCHROMULINA BREVI- 
TURRIT 


University of Western Ontario, London. Dept. of 
Plant Sciences. 

J. D. Wehr, L. M. Brown, and K. O’Grady. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 4, p 736-742, April 
1987. 5 fig, 2 tab, 40 ref. 


Descriptors: *Nitrogen metabolism, *Phytoplank- 
ton, *Plant physiology, *Metabolism, *Nitrogen 
compounds, *Lakes, *Acid rain, Cinder Lake, 
Lake 302-South, Ontario, Ammonium, Cations, 
Anions, Plant growth, Hydrogen ion concentra- 
tion, Algae. 


A field and laboratory culture study was carried 
out on the nitrogen metabolism of isolates of the 
freshwater phytoplankter Chrysochromulina brevi- 
turrita Nich. (Prymnesiophyceae). These were iso- 
lated from two different softwater lakes, one be- 
lieved to be influenced by acidic precipitation 
(Cinder Lake) and another which was experimen- 
tally acidified with H2SO4 (Lake 302-South). The 
alga was able to utilize only NH4(+) as an inor- 
ganic N source. A range of irradiances and molyb- 
denum concentrations failed to induce NO3(-) utili- 
zation. Among 17 organic N compounds including 
amino acids, purines, and other amines, only urea 
plus Ni(2+) as a cofactor would serve as the sole 





N source for this species. Nonetheless, growth 
rates in media supplied with urea were significant- 
ly less than with NHAC+). Field data from Lake 
302-S indicate that a predominance of NH4(+) 
versus NO3(-) as the major inorganic N species 
may have favored the development of a Chrysoch- 
romulina-dominated community during August 
1984. A detailed depth profile also indicated that a 
metalimnetic peak (>20,000,000 cells/liter) of this 
alga coincided with a distinct NH4(+) depletion, 
which occurred at no other time during the year. 
Experiments with isolates of C. breviturrita and a 
Nannochloris sp. (Chlorophyceae) (approximately 
1 micrometer in diameter) from this community 
indicated that the former alga a highly 
specialized N metabolism much like the Cinder 
Lake isolate. The Nannochloris sp. from the same 
environment grew on NO3(-) and NH4(+) equally 
well. It is suggested that the specialized NH4(+) 
utilization by C. breviturrita may itself influence 
the pH regime of poorly buffered waters through 
selective NH4(+) uptake and H(+) generation. 
(Author’s abstract) 
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NITRIFICATION: A SIGNIFICANT CAUSE OF 
OXYGEN DEPLETION UNDER WINTER ICE, 
Department of Microbiology, Macdonald College 
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Descriptors: *Nitrification, *Oxygen depletion, 
*Lakes, *Ice, Iced lakes, Depletion, Ammonium, 
Nitrogen compounds, Nitrates, Nitrites, Oxygen, 
Lake Saint George, Ontario, Isotopic tracers, Bac- 
teria, Oxygen requirements, Fish, Winter, Kill. 


Changes in concentrations of ammonium, nitrite, 
nitrate, and orga suggested the occurrence of 
significant nitrification throughout the water 
column of mesotrophic Lake St. George, Ontario, 
during the winter months from 1976 to 1984. The 
existence of nitrapyrin- and acetylene-sensitive 
C14-bicarbonate incorporation confirmed that bac- 
terial nitrification occurred. During late January to 
early March (water temperature 2-3 degrees C), 
nitrification occurred at an average rate of about 
13 micrograms N/liter/day for the years studied. 
Numbers of detectable nitrifying bacteria appeared 
to be too low (by 2 to 4 orders of magnitude) to 
account for the observed activity. The nitrification 
activity observed would result in average oxygen 
consumption amounting to 71% of the observed 
oxygen depletion. This shows that winter nitrifica- 
tion can be an important factor in promoting 
oxygen depletion and possibly winter-kill of fish. 
(Author’s abstract) 
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MEASUREMENTS OF SPECIFIC RATES OF 
NET METHYL MERCURY PRODUCTION IN 
THE WATER COLUMN AND SURFACE SEDI- 
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LAKES, 
Manitoba Univ., Winnipeg. Dept. of Microbiology 


L. Xun, N. E. R. Campbell, and J. W. M. Rudd. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 4, p 750-757, April 
1987. 4 fig, 4 tab, 33 ref. 
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*Chemical reactions, *Lakes, *Surface sediments, 
*Lake sediments, Acidic water, Ontario, Hydrogen 
ion concentration, Epilimnion, Sediments, Mercu- 
ry, Fish, Acidification, Sediment-water interface. 


Specific rates of mercury methylation and demeth- 
ylation were determined for water and surficial 
sediment samples taken from several lakes located 
in the Experimental Lakes Area, northwestern On- 
tario. Specific rates of mercury methylation in- 
creased with decreasing pH in epilimnetic water 
samples in which pH was adjusted prior to incuba- 
tion and in epilimnetic water samples taken from 
lakes of different pH. Reduction of pH also in- 
creased methyl mercury production at the sedi- 


ment surface. Both increases and decreases in pH 
reduced specific rates of mercury demethylation. 
However, these changes were smaller than for 
methylation. Proportionally, specific rates of meth- 
ylation increased faster than increasing concentra- 
tions of Hg(2+), while specific rates of mercury 
demethylation increased linearly with increasing 
concentrations of methyl mercury. Overall, it is 
predicted that the net rate of methyl mercury 
production in the water column and at the sedi- 
ment-water surface will increase as a result of lake 
acidification, and this may at least partially explain 
why the mercury concentration of fish appears to 
increase during lake acidification. (Author’s ab- 
stract) 
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CHLOROPHYLL-PHOSPHORUS RELATION- 
SHIPS FOR iC LAKES IN WESTERN 
CANADA, 

M. L. Ostrofsky, and F. H. Rigler. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 4, p 775-787, April 
1987. 8 fig, 3 tab, 19 ref. 
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equations, Seasonal variation, Prediction. 


Concentrations of total phosphorus and chloro- 
phyll a were measured weekly in 49 lakes in the 
vicinity of Yellowknife, N.W.T., Canada, from 
May to September 1977. The relationship between 
spring phosphorus concentration (TP-spr) and 
mean summer chlorophyll a concentration (Chl a- 
sum) was significantly different from the Dillon- 
Rigler model, but similar to relationships devel- 
oped for lakes in Alberta, British Columbia, and 
the Yukon Territory. Empirical relationships were 
developed between TP-spr and maximum chloro- 
phyll a concentrations and the probability of ex- 
ceeding critical concentrations of chlorophyll a. 
These models may be potentially more useful than 
models which predict only a mean summer chloro- 
phyll concentration. (Author’s abstract) 
W88-07082 


VERTICAL TRANSPORT OF OXYGEN INTO 
THE HYPOLIMNION OF LAKES, 

McGill Univ., Montreal (Quebec). Dept. of Biol- 
ogy. 

R. J. Cornett, and F. H. Rigler. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 4, p 752-758, April 
1987. 5 fig, 5 tab, 31 ref. 
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limnion, *Mathematical equations, *Limnology, 
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bution, Oxygen, Diffusivity, Diffusion coefficient, 
Oxygen depletion, Model studies. 


Rates of vertical transport of oxygen into the hy- 
polimnion were calculated by multiplying the ver- 
tical eddy diffusivity coefficients, determined from 
the heat budget, by the measured gradients in 
oxygen concentration. In 12 lakes, transport 
ranged from 0 to 70 milligrams O2/sq m/day and 
was insensitive to the depth defining the upper 
boundary of the hypolimnion. Oxygen was trans- 
ported into the hypolimnion of lakes with a thinner 
hypolimnion and out of the hypolimnion of lakes 
with a thick hypolimnion. Transport averaged 4% 
of the measured total rate of hypolimnetic oxygen 
depletion and <10% of the depletion rate in indi- 
vidual strata. Pooling these results with published 
estimates of oxygen gradients and eddy diffusivities 
suggests that in lakes with different status (phos- 
phorus level 4-100 micrograms/liter) and size 
(areas from 0.4 to 70 sq km), vertical oxygen 
transport accounts for less than 15% of the hypo- 
limnetic oxygen deficit. Oxygen depletion models 
will gain relatively little precision by including a 
vertical transport flux parameter. (Author’s ab- 
stract) 
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PHOSPHORUS SPECIES IN THE SURFICIAL 
SEDIMENTS OF LAKES OF EASTERN 
NORTH AMERICA, 

Biology Department, Allegheny College, Mead- 
ville, PA 16335, USA. 

M. L. Ostrofsky. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 5, p 960-966, May 
1987. 6 fig, 5 tab, 14 ref. 
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Species of phosphorus, total iron, and organic 
matter were determined from surficial profundal 
sediments of 66 lakes of eastern North America. 
The lakes represented a broad range of lake type, 
from oligotrophic to eutrophic and from soft water 
to moderately alkaline. The sediment characteris- 
tics were less variable than the lake characteristics. 
Highly significant correlations were found be- 
tween percent loss on ignition and sedimentary 
organic phosphorus and between sedimentary iron 
and NH4Cl-extractable, NaOH-extractable, HCl- 
extractable, total inorganic, and total phosphorus 
in the sediments. There was no relationship be- 
tween spring total phosphorus or alkalinity and 
any sediment measured. The results suggest that 
lakes with high sedimentary iron have dispropor- 
tionately higher concentrations of NH4Cl and 
NaOH-extractable phosphorus, two species that 
are most likely to contribute to internal loading of 
phosphorus. (Author’s abstract) 
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EMPIRICAL MODELS FOR ZOOBENTHIC 
BIOMASS IN LAKES, 

McGill Univ., Montreal (Quebec). Dept. of Biol- 
ogy. 

J. B. Rasmussen, and J. Kalff. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 5, p 990-1001, May 
1987. 3 fig, 5 tab, 132 ref. 


Descriptors: *Biomass, *Benthic fauna, *Lakes, 
*Model studies, *Limnology, *Benthos, Regression 
analysis, Mathematical models, Mathematical equa- 
tions, Estimating, Limnology, Littoral zone, 
Zones, Phytoplankton, Variability, Chlorophyll, 
Phosphorus, Transparency, Color, Morphometry, 
Temperature, Climate. 


Estimates of macrozoobenthos from the literature 
were regressed against a series of limnological 
variables to yield empirical models for zoobenthic 
biomass in the profundal, sublittoral, and littoral 
zones of lakes. Variables indicative of phytoplank- 
ton biomass (chlorophyll concentration, total phos- 
phorus concentration, and Secchi disk transparen- 
cy) explained between 14 and 57% of the variance 
of zoobenthic biomass. Other factors such as humic 
color, morphometry (slope, mean depth, ratio of 
mean to maximum depth, and lake area), and mean 
annual air temperature substantially increased the 
amount of explained variance. In the profundal and 
sublittoral zones, the best models expiain 70% of 
the variance in zoobenthic biomass. Littoral zone 
models explained less than 50%, and this deficien- 
cy was attributed to sampling difficulties and to 
high local variability of slope and wave exposure 
in the littoral zone. (Author’s abstract) 
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EQUILIBRIUM MODELS FOR SEASONAL 
DYNAMICS OF PLANKTON BIOMASS IN 
FOUR OLIGOTROPHIC LAKES, 
British Columbia Univ., Vancouver. 
Animal Resource Ecology. 

C. J. Walters, E. Krause, W. E. Neill, and T. G. 
Northcote. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 5, p 1002-1017, May 
1987. 9 fig, 4 tab, 59 ref. 
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tion, Equilibrium, Lakes, Dynamics, British Co- 
lumbia, plankton, Phytoplankton, Temperature 
effects, Canada, Metabolism. 


Plankton biomass dynamics were monitored over 
an 11-year period in four coastal British Columbia 
lakes while they were disturbed by salmonid intro- 
ductions, fertilization, and zooplankton harvesting. 
Except for dramatic zooplankton responses to fer- 
tilization, the lakes had relatively simple and stable 
seasonal biomass patterns, with midsummer zoo- 
plankton peaks and no clear seasonal cycles in 
biomass of unicellular phytoplankton. Simple 
models predict that equilibrium biomass should 
follow the observed pattern, provided zooplankton 
grazing and metabolic rates are temperature inde- 
pendent; experimental measurements of these rates 
did not show clear temperature dependence. En- 
closure studies showed that phytoplankton biomass 
can return quickly (48-72 hours) to equilibrium 
after disturbance, but zooplankton biomass re- 
sponds more slowly (2- to 3-week recovery times), 
yet fast enough to track a seasonally varying equi- 
librium. It is concluded that the biomass equilibri- 
um of unicellular phytoplankton is set by F eqs 
and metabolic rates of zooplankton, while zoo- 
plankton biomass equilibrium is set by phytoplank- 
ton ——- (Author’s abstract) 
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REPRODUCTIVE RESPONSES OF FIVE 
WHITE SUCKER (CATOSTOMUS COMMER- 
SOND POPULATIONS IN RELATION TO 
LAKE ACIDITY, 

Toronto Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 5C. 
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SHORT-TERM OF ZOOPLANKTON 
MANIPULATIONS 


ON PHOSPH “TE 
UPT. 


Waterloo Univ. (Ontario). Dept. of Biology. 

D. T. Hamilton, and W. D. Taylor. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 5, p 1038-1044, May 
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Organic carbon. . 


Samples of epilimnetic water were collected, ma- 
nipulated to alter their zooplankton fauna, and 
incubated in situ for 24 hours. It was hypothesized 
that removal and concentration of zooplankton 
would decrease and increase phosphate turnover 
time, respectively, and that the presence of zoo- 
plankton would increase the accumulation of 
added (P32)04 by algae (particles greater than 1.0 
micrometer (um)) relative to bacteria (particles 0.2- 
1.0 um). Although the treatments produced signifi- 
cant changes in turnover time and size distribution, 
neither hypothesis was supported; removal of zoo- 
plankton did not decrease turnover time, and it 
reduced the dominance of 0.2- to 1.0-um particles 
in phosphorus uptake. However, concentrating mi- 
crozooplankton frequently increased turnover 
time. Zooplankton removal caused a relative in- 
crease in ciliates, suggesting that these protozoa 
may be limited by their predators rather than by 
resource levels. The results suggest that microzoo- 
plankton were the most pe sete razers and that 
the nutrient environment of phytoplankton was not 
directly affected by mesozooplankton. Phosphate 
dynamics were probably determined by bacteria, 
the protozoan predators of bacteria, and the supply 
of dissolved organic carbon. (Author’s abstract) 
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WINTER AND SPRING PH DEPRESSIONS IN 
NORTHERN WISCONSIN LAKES CAUSED BY 
INCREASES IN PCO2, 

Wisconsin Univ.-Madison. Center for Limnology. 
T. K. Kratz, R. B. Cook, C. J. Bowser, and P. L. 
Brezonik. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 5, p 1082-1088, May 
1987. 4 fig, 2 tab, 34 ref. NSF Grant DEB 8012313. 
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Seasonal variation in pH in six clearwater northern 
Wisconsin lakes (mean pH 5.9-7.8; mean total alka- 
linity 9-830 microequivalents/liter) encompasses an 
annual range of 1.0-1.5 units in each lake, with 
lowest values characteristically occurring during 
the late winter and early spring. In detailed investi- 
gations of one lake, strong acid inputs, shifts in 
pCO2, and changes in organic acids were evaluat- 
ed as possible mechanisms for pH depression. The 
results indicate that seasonal pH depressions are 
caused largely by pCO2 increases under the ice. 
Despite an acidic snowpack the pH depression 
could not be attributed to acid meltwater because 
total alkalinity did not change in the lake. The 
results emphasize the importance of using measure- 
ments other than in investigating the causes of 
acid dynamics of natural waters. (Author’s ab- 
stract) 
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OXYGEN CONDITIONS IN TWO PRAIRIE 
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COVER, 
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Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 5, p 1092-1095, May 
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Winter oxygen depletion rates (WODR) from two 
small southern Alberta prairie lakes were much 
higher than 2 ie in 1979 for similar lakes in 
Manitoba. Depletion of oxygen was nonlinear, and 
the most appropriate regression model used a log 
transformation indicating that depletion was expo- 
nential. A correlation between WODR and sedi- 
ment organic content was found both within and 
between the two lakes studied. Spatial variation in 
WODR indicates that whole-lake WODR based on 
single-point vertical profiles may be highly inaccu- 
rate. Oxygen concentrations in the water column 
stabilized at low (0.5-2.0 milligrams/liter) levels 
although an anoxic water layer may occur over the 
sediment. (Author’s abstract) 
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EMPIRICAL HYPOTHESIS TO EXPLAIN THE 
RESTRICTED DISTRIBUTION OF HYALELLA 
AZTECA (AMPHIPODA) IN ANTHROPOGEN- 
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Toronto Univ. (Ontario). Inst. for Environmental 
Studies. 
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ALUMINUM, IRON, ZINC, AND LEAD IN 
BOG WATERS OF NORTHEASTERN NORTH 
AMERICA, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field 5B. 
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COASTAL IN BRITISH COLUMBIA: 
EFFECTS OF ORGANIC AND INORGANIC 
ADDITIONS ON AUTOTROPHIC PERIPHY- 
TON PRODUCTION, 

Limnotek Research and Development Inc., 4035 
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Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 6, p 1247-1256, June 
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Periphyton accumulation rates and alkaline phos- 
phatase activity were examined in reaches of the 
Keogh River, British Columbia, following addi- 
tions of grain and inorganic fertilizer as separate 
treatments during spring-summer 1981. Two differ- 
ent levels of N and P addition were used: one to 
attain ambient N and P concentrations of 200 and 
15 micrograms/liter, respectively, and the other to 
attain 400 and 20 micrograms/iter, + apoages A 
Grain (rolled barley) was added monthly at 280 
grams/sq m. N and P additions increased chloro- 
phyll a accrual rates by more than an order of 
magnitude. Diatoms dominated the periphyton 
community until midsummer. In July and most of 
August, the relative importance of chlorophytes 
increased and biomass levels declined markedly in 
spite of continued nutrient additions. Grain addi- 
tions resulted in no detectable change in periphy- 
ton accrual, but alkaline phosphatase activity in- 
creased by 35% over control levels. These results 
suggest that additions of labile organic matter to 
nutrient-deficient coastal systems can increase au- 
totrophic P deficiency. Based on responses of juve- 
nile salmonids, additions of inorganic nutrients to 
increase autotrophic production can maximize 
trophic enhancement in nutrient-deficient streams. 
(Author’s abstract) 
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CHANGES IN THE ABUNDANCE OF BLUE- 
GREEN ALGAE RELATED TO NUTRIENT 
LOADINGS IN THE NEARSHORE OF LAKE 
MICHIGAN, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 
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SUBSTRATE SPECIFICITY OF HETEROTRO- 
PHIC BACTERIA IN THE WATER AND SEDI- 
MENT OF A CARP CULTURE POND, 
Department of Fisheries, College of Agriculture 
and Veterinary Medicine, Nihon University, Shi- 
mouma 3, Setagaya, Tokyo 154 (Japan). 

H. Sugita, K. Oshima, T. Fushino, and Y. Deguchi. 
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Tributyrin, Starch, Hydrolysis. 


A total of 489 strains of bacteria were isolated 
from the water and sediment of a carp culture 
pond, and their ability to decompose five types of 
organic matter was examined. Casein, tributyrin 
and starch were hydrolyzed by 26-65% of the 
isolated bacteria while chitin and cellulose were 
refractory and decomposed by only 1.2-8.8% of 
the isolates. The decomposers of casein, tributyrin 
and starch were present in the water and sediment 
throughout the year and Vibrionaceae were the 
major decomposers. Chitinolytic and cellulolytic 
bacteria were detected during defined periods. 
(Author’s abstract) 
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ESTIMATING MICROBIAL PRODUCTION 
AND GROWTH RATES IN AQUACULTURE 
PONDS USING RATES OF RNA AND DNA 
SYNTHESIS, 
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October 1 1987. 3 tab, 33 ref. 
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*Aquatic bacteria, *Aquaculture, Heterotrophic 
co x Hawaii, Ponds, Microbial production, 

Adenosine triphosphate, Chlorophyll a, 
Microbial growth. 


Measurement of total microbial productivity in 
— ture ponds is currently constrained by lack 
methodology. In this study, rates of RNA and 
DNA synthesis were used to quantify water- 
column total microbial (algal, bacterial) produc- 
tion. Rates of primary ( gal) production were 
simultaneously measured to quantify autotrophic 
processes in a survey of aquaculture ponds with 
and without polyculture and receiving convention- 
al feed or manure. Total production 


g 

pn a iat Seto Dray 
tion based on 14C-bicarbonate uh ranged from 
4 to 336 g “C/Vhe. Heterotrophic 

greater than 50% of total mic: production on 
seven of the eight dates surveyed. Rates of RNA 
and DNA synthesis and total microbial production 
were highly correlated (P < 0.01) with ATP bio- 
mass. Autotrophic luction was not tly 

lorophyll-a or A 

Total microbial Forged ve measured in this 
study by use of DNA synthesis methods indicate 
much higher rates of total production are occur- 
ring than previously estimated by conventional 
methods. (Author’s abstract) 
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Sediment samples isolated from six Himalayan 
lakes were investigated for their zinc content. Av- 
erage zinc concentration ranged from 121 micro- 
gram/gram to 299 microgram/gram. Maximum 
portion of zinc was present in silt portion of the 
bulk sedimentary material. Strong complexation of 
zinc with the organic components of sedimentary 
material was observed. (Author’s abstract) 
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Engineering. 
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Wareham 


The occurrence of this aquatic macrophyte has 
rapidly increased during the last decade reaching 
100 sites mainly in England; these range from 
shallow acidic seasonal pools to small, more alka- 
line, nutrient-rich lakes. It is frequently dominant 
and can grow in an emergent form from 0.7 m 
above the water to a submerged form 1.3 m in 
length, to depths of 3 m. Plant biomass is generally 
high with little seasonal cessation of growth. The 
habit is frequently a dense sward growth which 
smothers out other flora; it is present in ten re- 
serves and is causing concern. It is widely available 
from aquatic suppliers, it has an enormous poten- 
tial to propagate from small fragments and has a 
high growth rate. It is associated with soft sedi- 
ments and possibly iron-rich areas; this is con- 
firmed by growth trials in static water tanks. In 
flowing water trials, growth was even faster in 
water velocities up to 0.32 m/sec, indicating its 
potential, although no river sites in Britain are yet 
known. Control by physical removal, often recom- 
mended, results in numerous propagules and 
should be combined with a secondary technique. 
The initial study suggests that this plant will 
remain a problem and caution is required to pre- 
vent its further spread. Studies of techniques for its 
control are needed. (Author’s abstract) 
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The Open Pits are the two largest of a series of 
natural wetlands situated on the shingle at Dunge- 
ness. From the fairly sharp boundary between the 
marine sediments and the overlying freshwater 
ones, it appears that the transition to freshwater 
conditions, as the Open Pits ‘progressed’ inland, 
was quite rapid. Their current vegetational status is 
discussed in relation both to natural development 
over hundreds of years and to more recent changes 
in which man has played a part. To obtain floristic 
data, a subjective scale of assessment (dominant, 
abundant, frequent, occasional, rare) was applied in 
localized homogeneous communities, such as 
sallow carr, reedswamp, etc. Aerial photographs, 
dating from 1946 to 1985, were used to map 
changes in the main vegetation types. Data on 
Open Pit water levels, and on water table levels in 
the adjacent shingle (measured in tube wells), were 
made available by the Folkestone and District 
Water Company. Rainfall and evaporation data 
were obtained from the Meteorological Office. 
Evidence indicates that a decline in water levels in 
the early 1970s was caused by a combination of 
increased water abstraction from the shingle aqui- 
fer and major gravel excavations close to the Open 
Pits. Loss of valuable Carex-rich marsh, known to 
have been present in the 1950s, was due to the 
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same decline in water levels. The future of the 
Open Pits is discussed, with emphasis on reasons 
for permitting further natural development. (Au- 
thor’s abstract) 

W88-07178 


AQUATIC MACROPHYTES OF LAKE MIZE, 
FLORIDA, 1968-1980, 

Clayton State College, Morrow, GA 30260. 

H. D. Brown. 

Bulletin of the Torrey Botanical Club, Vol. 114, 
No: 2, p 180-182, 1987. 1 tab, 11 ref. 


Descriptors: *Aquatic plants, *Macrophytes, 
*Lakes, *Eutrophication, *Florida, Rooted aquatic 
plants, Submerged plants, Lake restoration, Eutro- 
phic lakes, Color, Oligotrophic lakes, Ducks, Nu- 
trients, Dissolved solids, Revegetation. 


Lake Mize is a brown-water lake containing large 
amounts of dissolved organic materials near 
Gainesville, Florida. In May, 1968, eight aquatic 
macrophytes were present in the lake, including 
the submerged Eleocharis baldwinii, Sphagnum 
macrophyllum, and Mayace aubleti as well as the 
emergent Pancium hemitomon and Leersia ory- 
zoides. In the latter part of 1968, a flock of mallard 
ducks was placed on the lake by another investiga- 
tor. Food given the ducks but not utilized resulted 
in accelerated eutrophication of the lake with ac- 
companying changes in the aquatic flora. By May 
1970, three of the aquatics had disappeared from 
the lake--two of the three submerged species and 
the L. oryzoides. Also, the population of P. hemi- 
tomon had increased greatly, appearing as a dense 
growth around the shoreline. The ducks were re- 
moved in 1972. A partial recovery of the lake then 
occurred, with most species disappeared during the 
eutrophic phase ing by the spring of 1980 
and P. hemitomon declining. Eleven species of 
aquatics were present in 1980. (Author’s abstract) 
W88-07181 


SNOWMELT RUNOFF PATHWAYS IN A 
BOREAL FOREST HILLSLOPE, THE ROLE 
OF PIPE THROUGHFLOW, 

Laboratory of Forest Hydrology, Department of 
Forest Sciences, Bureau 0866, Pavillon Vachon, 
Laval University, Sainte-Foy, Que. GIK 1P4, 
Canada. 

For primary bibliographic entry see Field 2G. 
W88-07191 


INACTIVATION OF SOME THIRD-GENERA- 
TION CEPHALOSPORINS BY BETA-LACTA- 
MASES OF NON-FERMENTATIVE GRAM- 
NEGATIVE BACTERIA ISOLATED FROM 
FRESHWATER OF A REMOTE ENVIRON- 
MENT, 

ent de Microbiologia, Recursos Naturales, 
Universidad de Concepcion, Casilla 2407, Concep- 
cion, Chile. 
H. Bello, R. Norambuena, M. A. Mondaca, R. 
Montoya, and R. Zemelman. 
Letters in Applied Microbiology, Vol. 5, No. 6, p 
123-126, 1 tab, 9 ref. 


Descriptors: *Cephalosporins, Beta-lactamases, 
Enzymes, Resistance, Susceptibility, Antibiotics, 
Genetics, Fresh water, Cefotaxime, Cefoperazone, 
Ceftazidime. 


Inactivation of cefotaxime, cefoperazone and cefta- 
zidime by beta-lactamases from strains of Pseudo- 
monas sp. and Acinetobacter calcoaceticus isolated 
from freshwater of a remote environment is dem- 
onstrated. Inactivation rates showed some relation- 
ship to susceptibility of the strains as a whole, but 
this relationship was absent for individual strains, 
probably because of some other resistance mecha- 
nisms. Inactivation was also observed with low 
inocula if incubation was prolonged. These beta- 
lactamases seem to be coded by chromosomal 
genes, since no plasmids were found and they 
exhibited relatively high isoelectric points. (Au- 
thor’s abstract) 
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LAKE WATER COLOR: COMPARISON OF 
DIRECT OBSERVATIONS WITH UNDERWAT- 
ER SPECTRAL IRRADIANCE, 

Water Quality Centre, MWD, Private Bag, Hamil- 
ton, New Zealand. 

For primary bibliographic entry see Field 7B. 
W88-07272 


DEEP WASTEWATER RESERVOIRS IN 
ISRAEL: I. LIMNOLOGICAL CHANGES FOL- 
LOWING SELF-PURIFICATION, 

Human Environmental Sciences Division, School 
of Applied Science and Technology, The Hebrew 
University of Jerusalem, Israel. 

For primary bibliographic entry see Field 5D. 
W88-07359 


SIMULATED RESPONSE OF AN ACIDIC ADI- 
RONDACK LAKE WATERSHED TO VARIOUS 
LIMING MITIGATION STRATEGIES 

Science and Policy Associates, Inc., Washington, 
Dc. 


For — bibliographic entry see Field 5G. 
W88-07442 


COLORS OF GLACIER WATER, 

E. Aas, and J. Bogen. 

Water Resources Research WRERAO, Vol. 24, 
No. 4, p 561-565, April 1988. 5 fig, 2 tab, 13 ref. 


Descriptors: *Glacier water, *Optical properties, 
*Suspended sediments, *Limnology, *Adsorption, 
*Lakes, Wavelength, Sand, Silt, Clay, Lake Veitas- 
trondsvatn. 


The optical characteristics of sediment suspensions 
in the glacier fed lake Veitastrondsvatn, Norway, 
were examined to explain observed color vari- 
ations. The color depends on the wavelength 
where the ratio between the backward scattering 
coefficient and the absorption coefficient of the 
suspension has its maximum. This usually coincides 
with the wavelength where the absorption has its 
minimum. The absorption coefficient of the small 
particles of clay and silt size decreases with in- 
creasing wavelength, but the absorption coefficient 
of the suspension obtains a minimum in the green 
part of the spectrum, due to the strong absorption 
of red light by water. The suspension of such 
particles in the surface layer of the lake will then 
appear green. The coefficients of larger particles of 
sand size are almost independent of wavelength, 
with no significant maximum or minimum, and 
river waters close to the glacier fronts, which are 
dominated by these particles, will appear milky. 
(Author’s abstract) 

W88-07446 


NUMERICAL MODELING OF SEPARATION 
EDDIES IN SHALLOW WATER, 

Washington Univ., Seattle. Dept. of Civil Engi- 
neering, 

H. H. Yeh, W. S. Chu, and O. Dahlbe 

Water Resources Research WRERAO, Vol. 24, 
No. 4, p 607-614, April 1988. 10 fig, 14 ref. 


Descriptors: *Model studies, *Mathematical stud- 
ies, *Water currents, *Estuaries, *Eddies, *Separa- 
tion eddies, *Shallow water, Hydrodynamics, Pre- 
diction, Simulation, Fluid mechanics, Flow. 


The differences in flows that were observed in a 
laboratory experiment were compared with those 
calculated by two different depth-averaged hydro- 
dynamic simulation models. The model was devel- 
oped to approximate two-dimensional hydrodyna- 
mics in a horizontal plane using a set of vertically 
averaged hydrodynamics equations. The model in- 
cludes more horizontal momentum exchanges by 
introducing depth-averaged momentum diffusion 
terms. Significant discrepancy was found between 
laboratory observed separation eddies and those 
predicted by two numerical models. One major 
cause of discrepancy between observed and com- 
puted flow is due to the failure of the numerical 
grid to register the mathematically singular separa- 
tion point and the steep gradient across the devel- 
oping shear layer. The model only perceives that 
the mass of water in the lee of the barrier is 


immobile at the outset of the simulation. The iner- 
tia of the flow will transport the fluid undisturbed 
a distance downstream of the barrier. The spatial 
averaging process will then cause momentum to 
diffuse into the stagnant fluid, setting it in motion 
and thus creating the circulating flow. This nu- 
merically simulated diffusion of momentum occurs 
at a much higher rate than the actual dissipation of 
the free shear layer. The resulting recirculation 
zone is therefore severely truncated, forming only 
one clearly distinguishable eddy instead of the 
chaotic circulation observed in the experiment. In 
order to further reduce the strong numerical ef- 
fects in the simplified models, the grid size must be 
substantially reduced. It is emphasized that the 
discussion is limited to flow controlled by steady 
separation eddies. For some natural estuaries and 
coastal waters, flow is unsteady and controlled by 
complex bathymetry and boundaries that partially 
enclose the water body. In those conditions where 
separation eddy may not be the dominant mecha- 
nism for the formation of pe the models could 
still characterize the main flow features quite accu- 
rately. For resolving flows which are clearly domi- 
nated by separation eddies, the models appear to be 
in question. (Alexander-PTT) 

W88-07451 


ZOOPLANKTON-MEDIATED TRANSITIONS 
BETWEEN N- AND P-LIMITED ALGAL 
GROWTH, 

Notre Dame Univ., IN. Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 5C. 
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CONCURRENT GRAZING EFFECTS OF TWO 
STREAM INSECTS ON PERIPHYTON, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

W. R. Hill, and A. W. Knight. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 1, p 15-26, January 1988. 2 fig, 7 tab, 23 ref. 
a Water Resources Grant UCAL-WRC- 
W-651. 


Descriptors: *Limnology, *Population dynamics, 
*Biomass, *Food chains, *Larvae, *Algae, *Graz- 
ing, *Insects, Aquatic habitats, Aquatic animals, 
Streams, Caddisflies, Mayflies. 


The grazing effects of caddisfly larvae (Neophy- 
lax) and mayfly nymphs (Ameletus) were meas- 
ured in Barnwell Creek, a second-order stream in 
northern California. The densities of these Ts 
were manipulated in situ with flow-through Plexig- 
las channels that contained natural cobble sub- 
strate. After 13 d, log-transformed measures of 
periphyton standing crop (ash-free dry matter, 
chlorophyll a, and algal biovolume) were inversely 
proportional to Neophylax biomass. The negative 
effect of caddisfly larvae on algal biomass resulted 
primarily from depletion of Epithemia sp. 1, an 
undescribed diatom species that accounted for 
most of the algal biovolume in the periphyton. 
Neophylax guts contained disproportionately large 
numbers of Epithemia sp. 1. Ameletus had no 
significant effect on overall Chi a or algal biovo- 
lume but substantially decreased the biovolume 
densities of Nitzschia spp., Synedra spp., Amphi- 
pleura pellucida, and Melosira varians. Ameletus 
guts contained disproportionately large numbers of 
a small Nitzschia species. Neophylax growth in the 
channels was density-dependent, implicating intra- 
specific competition for food. Periphyton from the 
unmanipulated streambed resembled periphyton in 
experimental channels stocked with natural densi- 
ties of grazers, allowing extrapolation of experi- 
mental results to the unmodified stream. (Author’s 
abstract) 

W88-07464 


COMPARATIVE TRANSPARENCY, DEPTH 
OF MIXING, AND STABILITY OF STRATIFI- 
CATION IN LAKES OF CAMEROON, WEST 
AFRICA, 

Duke Univ., Durham, NC. Dept. of Zoology. 

G. W. Kling. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 1, p 27-40, January 1988. 10 fig, 4 tab, 53 ref. 


NSF Grants BSR 84-00532 and EAR 87-09978. 


Descriptors: *Limnology, *Thermocline, *Ther- 
mal conductivity, *Lake morphometry, *Tropical 
regions, *Lakes, *Transparency, *Water tempera- 
ture, *Oxygen, *Cameroon, Mixing depth, Mor- 
phometry, Lakes. 


Morphometry, oxygen concentration, temperature, 
and transparency were studied in 39 natural lakes 
in Cameroon, West Africa. Thermal profiles from 
31 of the lakes and data from published studies 
were used to calculate stability of thermal stratifi- 
cation and evaluate morphological correlates of 
mixing depth. Twenty-six lakes showed. some 
degree of stratification and 17 had distinct thermo- 
clines and well-developed, anoxic hypolimnia. 
Total stability of the water column ranged from 0 
to 5,784 J/sq m. The high values were similar to or 
greater than those of other tropical and temperate 
lakes. Lake depth seems to exert a stronger influ- 
ence on stability than does lake area, but depth or 
stability measures alone provide little information 
about heat distribution or mixing regime. A strong 
positive relationship between water transparency 
and thermocline depth in both tropical and temper- 
ate lakes suggests that reductions in buoyant resist- 
ance to vertical mixing, caused by deeper penetra- 
tion of solar radiation, are important in establishing 
mixing depths in various lakes. Comparisons of 
persistent thermocline depth in tropical vs. temper- 
ate lakes, regardless of size, indicate that mixing 
depths in tropical lakes are often greater than those 
in their temperate counterparts. This difference is 
caused in part by the narrow ranges of temperature 
and smaller absolute density gradients in these 
tropical lakes, against which the mixed layer is 
deepened. (Author’s abstract) 

W88-07465 


FACTORS CONTROLLING NUTRIENT CON- 
CENTRATIONS IN AMAZON FLOODPLAIN 


LAKES, 
—. Univ., Seattle. Quaternary Research 
Cente 


B.R. Hoesen A. H. Devol, J. E. Richey, L.A. 
Martinelli, and H. dos Santos. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 1, p 41-56, January 1988. 10 fig, 2 tab, 42 ref. 
NSF Grant BSR-8107522. 


Descriptors: *Limnology, ‘*Cycling nutrients, 
*Suspended sediments, *Lakes, loodplains, 
*Amazon River, *Phosphorus, *Nitrogen, Nutri- 
ents, Runoff, Chlorophyll a, Transparency, River 
basins, Catchment Areas, Water level. 


Nutrient chemistry in lakes of the central flood- 
plain of the Amazon River is influenced by the 
relative mix of waters of river and local origin. At 
high water the lakes contained primarily river 
water, lake and river total nitrogen (TN) levels 
were similar, concentrations of total suspended 
solids (TSS), soluble reactive phosphorus (SRP), 
dissolved inorganic nitrogen (DIN), and total 
phosphorus (TP) in the lakes were significantly 
lower than those in the river, and chlorophyll a 
(Chi a), transparency, and TN:TP levels were 
higher. The apparent decline in TP in the lakes 
was correlated with river TSS, suggesting a sedi- 
mentation loss. The higher TN:TP in the lakes 
reflected the differential loss of TP. At low water 
the percentage of local water in most lakes in- 
creased. The relative magnitude of this increase 
and its effect on nutrient chemistry depended on 
the ratio of drainage basin area to lake area 
(BA:LA). Lakes with BA:LA < 20 contained a 
mixture of river and local water by the end of the 
low water period with a variable nutrient composi- 
tion; lakes with BA:LA > 20 contained primarily 
local water with a nutrient composition similar to 
that of forest runoff. Concentrations of TP in the 
lakes were near the levels expected from conserva- 
tive mixing, suggesting a partial recovery of TP 
lost during high water. Levels of TN and TN:TP 
were higher than those expected from conservative 
mixing, suggesting an additional source of N. (Au- 
thor’s abstract) 

W88-07466 





PHYTOPLANKTON POPULATION DYNAM- 
ICS AND THE FATE OF PRODUCTION 
DURING THE SPRING BLOOM IN AUKE 
BAY, ALAS) 

Hawaii Univ., Honolulu. Dept. of Oceanography. 
For primary bibliographic entry see Field 2L. 
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CYANOPHYTE BLOOMS: 
CELL BUOYANCY, 

Western Australia Univ., Nedlands. Centre for 
Water Research. 

S. E. Humphries, and V. D. Lyne. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 1, p 79-91, January 1988. 7 fig, 1 tab, 67 ref. 


THE ROLE OF 


Descriptors: *Limnology, *Model studies, *Popu- 
lation exposure, *Eutrophication, *Cyanophyta, 
*Cell Buoyancy, *Growth, Population dynamics, 
Biomass, Phytoplankton, Lakes. 


A one-dimensional model of growth diffusion and 
scaling arguments showed that bloom formation in 
epilimnetic cyanophytes is attributable to the pas- 
sive mechanism of positive buoyancy of the cells, 
which enhances the average exposure of the popu- 
lation to light. The effects of interacting turbulent 
diffusion, photic depth, mixed-layer depth, and di- 
urnal mixed-layer excursions on population growth 
rate and biomass production differ radically for 
positively and negatively buoyant cells. Over the 
typical range of sinking and rising velocities for 
phytoplankton and the characteristic veloci- 
ties of turbulent mixing, the proportion of the 
maximum achievable growth rate attained is 
always greater for a positively buoyant species 
until significant self-shading occurs. The magni- 
tude of the difference is determined by the ratio of 
photic depth (Z sub p) to mixed-layer depth (Z sub 
m); the advantages of positive buoyancy decrease 
as Z sub p approaches Z sub m. Results suggest 
that a positively buoyant population is able to track 
diurnal mixed-layer excursions and thus to experi- 
ence a more favorable average daily Z sub p:Z sub 
m ratio than is tanger for a negatively buoyant 
population. (Author’s abstract) 
W88-07468 


EFFECTS OF COMPETITIVE INTERACTIONS 
ON THE BIOMASS DEVELOPMENT OF 
PLANKTONIC AND PERIPHYTIC ALGAE IN 


LAKES, 
Littoral Ecology Research Group, Dept. of Ecolo- 
gy, Limnology, P.O. Box 65, S-221 00 Lund, 
Sweden. 


L. A. Hansson. 
Limnology and Oceanography LIOCAH, Vol. 33, 
No. 1, p 121-128, January 1988. 6 fig, 1 tab, 28 ref. 


Descriptors: *Limnology, *Population dynamics, 
*Biomass, *Isotope studies, *Radioactive tracers, 
*Cycling nutrients, *Algal growth, Phosphorus, 
Nutrients, Phytoplankton, Trophic level, Field 
tests, Lakes. 


The influence of competitive interactions on bio- 
mass development of planktonic and periphytic 
algae was investigated in laboratory and field ex- 
periments. In the laboratory periphytic algae, cov- 
ering the sediment surface, reduced the outflow of 
labeled a (33P04(3-)). from sediment to 
water. reduced outflow caused a decrease in 
phosphorus content as well as in biomass of plank- 
tonic algae. An enclosure field experiment showed 
that the biomass of periphyton decreased as the 
density of planktonic algae increased. These results 
suggest that periphytic algae have a competitive 
advantage with respect to nutrients released from 
sediments, whereas phytoplankton are competitive- 
ly superior with respect to light. The imbalance in 
competitive ability between the two life-forms pre- 
dicts a decrease in periphytic and an increase in 
planktonic algal biomass with increasing trophic 
state of lakes. This prediction was corroborated 
with a field study of Swedish lakes. The investiga- 
tions suggest that competitive interactions influ- 
ence the balance between planktonic and periphy- 
tic primary production in lakes. (Author’s abstract) 
W88-07469 


SIMULATIONS OF THE WAVES IN LAKE 
BOTNEN CREATED BY THE RISSA LAND- 
SLIDE, 


University of Strathclyde, Glasgow (Scotland). 

J. M. Townson, and Y. Kaya. 

Proceedings of the Institution of Civil Engineers 
PCIEAT, Vol. 85, No. 2, p 145-160, March 1988. 
10 fig, 2 tab, 10 ref. 


Descriptors: *Waves, *Floodwaves, *Model stud- 
ies, *Fluid mechanics, *Lake Botnen, *Landslides, 
Comparison studies, Mathematical studies, 
Norway, Surges. 


The well-known clay landslide at Rissa in Norway 
also caused flooding by generating surges in Lake 
Botnen. Physical and mathematical model investi- 
gations of these waves were conducted. A hydrau- 
lic scale model of Lake Botnen, having a novel 
slide-action mechanism, was built in the laboratory 
at the University of Strathclyde. The data obtained 
from this ooce model were then used for nu- 
merical ulations at two levels of grid resolu- 
tion. Comparisons were made between physical 
and numerical model results and with available 
field data. (Author’s abstract) 
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WIND SET-UP ERROR IN MEAN LAKE 


National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 
T. E. Croley. 
Journal of Hydrology JHYDA7, Vol. 92, No. 3-4, 
p. 223-243, July 15, 1987. 3 fig, 8 tab, 14 ref. 


Descriptors: *Lake level, *Networks, *Limnology, 
*Errors, *Lake Erie, *Lake breezes, *Wind tides, 
*Gaging, *Water level fluctuations, *Mathematical 
analysis, Thiessen weights, Sampling, Water level. 


Lake surfaces tilt under steady wind set-up; down- 
wind water-level gage readings increase while 
upwind gage readings decrease. This gives an error 
in the mean (spatial average) gage readings with 
consequent error in lake volume estimates that are 
based on the mean lake level. This error may be 
minimized or even eliminated by judicious selec- 
tion of gage locations and weights for averaging. 
The wind set-up errors in computed mean lake 
levels are estimated from linearized hydrodynamic 
shallow-water equations applied to Lake Erie for 
historical and current gage networks. Observations 
of maximum unit error (that results from a unit 
wind stress) with each of the historical networks 
and with the current network are consistent with 
lake orientation and network placement consider- 
ations. Optimum network gage selections are made 
from the sixteen available Lake Erie gages to mini- 
mize the mean square set-up error estimated over 
one season’s wind data, the mean square total error 
estimated from daily data for twelve years, and the 
mean square total error with constraints on the 
network size. It is not possible to eliminate wind 
set-up errors in mean lake levels with the con- 
straint that Thiessen weights be used (although 
errors can be kept quite small). Without this con- 
straint, however, wind set-up errors can be elimi- 
nated from mean lake level computations. This 
allows selection of weights that minimize other 
types of errors. (Author’s abstract) 

W88-07512 


EVALUATION OF THE GREAT LAKES NEAR- 
SHORE INDEX, 

Dept. of Environmental Health, College of Public 
Health, P.O. Box 26901, Oklahoma City, OK 
73190. 

L. J. Schierow, and G. Chesters. 

Water Research WATRAG, Vol. 22, No. 3, p 269- 
277, March 1988. 7 tab, 44 ref. 


Descriptors: *Lakes, *Water quality control, 
*Great Lakes, *Water pollution effects, *Data in- 
terpretation, Model studies, Great Lakes Near- 
shore Index, Aquatic habitats, Habitats. 


The Great Lakes Nearshore Index is a model de- 


signed to evaluate overall quality of aquatic envi- 
ronments in 3-km segments of mixing zones along 
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the shoreline of the North American Great Lakes. 
The structural characteristics and performance of 
this model have been tested to determine its validi- 
ty and reliability in producing water quality rat- 
ings. Model components were examined in light of 
the goals of those who sponsored its development, 
the concerns of water quality managers and other 
residents in the Great Lakes Basin, and by refer- 
ence to the literature of water quality management. 
The validity of each component as a partial meas- 
ure of water quality was assessed by comparing the 
laboratory results of water sample analyses for 
each variable with the models’s ratings for the 
same data sets. Validity of the U.S./Canada Inter- 
national Joint Commission and with classifications 
based on biological surveys. Reliability of ratings 
was calculated statistically and expressed in terms 
of confidence intervals and required sample size 
for data sets averaged annually. Results of the 
study generally support the validity and reliability 
of the model as a measure of average, annual 
quality for nearshore aquatic environments of the 
Great Lakes. However, recent publications and 
new legislation necessitate a revision in the toxic 
substance parameters. (Author’s abstract) 
W88-07537 


IN ONTARIO STREAM 
SEDIM. 

Saint David’s Univ. Coll., Lampeter (Wales). 
Dept. of Geography. 

For primary bibliographic entry see Field 2E. 
W88-07539 
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PHOSPHORUS RELEASE FROM THE PEATY 
SEDIMENTS OF THE LOOSDRECHT LAKES 
(THE NETHERLANDS), 

Limnological Institute, Vijverhof Laboratory 
Rijksstraatweg 6, 3631 AC Nieuwersluis, The 
Netherlands. 

For primary bibliographic entry see Field 5G. 
W88-07548 


FAILURE OF SPRING TURNOVER IN ONON- 
DAGA LAKE, NY, U.S.A., 

Upstate Freshwater Inst., Inc., Syracuse, NY. 

For primary bibliographic entry see Field 5C. 
W88-07591 


IN SITU COMPARTMENTATION AND BIO- 
MAGNIFICATION OF CHROMIUM AND 
MANGANESE IN INDUSTRIALLY POLLUTED 
HUSAINSAGAR LAKE, HYDERABAD, INDIA, 
Dept. of Microbiology, Osmania Univ., Hydera- 
bad, 500 007, India. 

For primary bibliographic entry see Field 5B. 
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REGIONAL PATTERNS OF SULFUR RETEN- 
TION IN WATERSHEDS OF THE EASTERN 
US., 

Northrop Services, Inc., Corvallis, OR. 

For primary bibliographic entry see Field 2K. 
W88-07609 


EFFECTS OF SEDIMENT AND CONTAMI- 
NATED SEDIMENT ON STRUCTURAL AND 
FUNCTIONAL COMPONENTS OF EXPERI- 
MENTAL STREAM ECOSYSTEMS, 

National Fisheries Contaminant Research Center, 
Columbia, MO. 

For primary bibliographic entry see Field 5C. 
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DEPRESSION OF PRIMARY PRODUCTION 
BY HUMIC MATTER AND SUSPENDED SEDI- 
MENT IN LIMNOCORRAL EXPERIMENTS 
AT SOUTHERN INDIAN LAKE, NORTHERN 
MANITOBA, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

S. J. Guildford, F. P. Healey, and R. E. Hecky. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 8, p 1408-1417, 
August, 1987. 5 fig, 5 tab, 35 ref. 
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Descriptors: *Primary productivity, *Suspended 
sediments, *Field tests, *Humic acids, *Decompos- 
ing organic matter, *Manitoba, *Lakes, Ecology, 
Productivity, Sediments, Environment, Aquatic 
environment, Plankton, Phytoplankton, Aquatic 
plants, Soil types, Clays, Phosphorus, Biomass, Ni- 
trogen, Iron, Heavy metals. 


Eroding and flooded shoreline materials were 
added to a series of limnocorrals in Southern 
Indian Lake, northern Manitoba to simulate their 
effects on the phytoplankton following impound- 
ment of the lake. Inorganic clays depressed pri- 
mary productivity and phytoplankton biomass but 
relieved phosphorus deficiency. These effects a 
peared to be primarily due to reduction of light 
penetration; release of available phosphorus was 
small. Organic moss-peat material initially in- 
creased and then lowered primary productivity 
and biomass, while phosphorus deficiency was 
lowered. The initial stimulation could be traced to 
the release of soluble nitrogen and phosphorus. 
Enrichment experiments indicated that the depres- 
sion was due to the binding of iron or some other 
metal by dissolved humic material. Responses of 
phytoplankton in the lake could be understood as a 
composite of responses seen in the limnocorrals to 
the two eroding shoreline materials. (Author's ab- 
stract) 

W88-07638 


LATENT EFFECTS OF PULSE EXPOSURE TO 
ALUMINUM AND LOW PH ON SIZE, IONIC 
COMPOSITION, AND FEEDING EFFICIENCY 
OF LAKE TROUT (SALVELINUS NAMAY- 
CUSH) ALEVINS, 

Guelph Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 5C. 
W88-07639 


EMPIRICAL MODELS OF FISH RESPONSE 
TO LAKE ACIDIFICATION, 

Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

For primary bibliographic entry see Field 5C. 
W88-07640 


EFFECTS OF SNOW AND ICE ON THE 
ANNUAL CYCLES OF HEAT AND LIGHT IN 
SAQVAQJUAC LAKES, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

H. E. Welch, J. A. Legault, and M. A. Bergmann. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 8, p 1451-1461, 
August, 1987. 14 fig, 1 tab, 32 ref, 1 append. 


Descriptors: *Snow cover, *Ice cover, *Annual 
distribution, *Saqvaqjuac lakes, *Arctic zone, 
*Heat, *Light penetration, Distribution, Climatic 
zones, Temperature, Stratification, Thermal strati- 
fication, Heat budget, *Lakes, Latent heat, Flow, 
Heat flow, Ice thickness, Lake ice, Nutrients. 


The annual cycles of temperature, ice and snow 
cover, and light are described for small Saqvaqjuac 
lakes on the northwest coast of Hudson Bay. 
Summer thermal stratification occurred but was 
not persistent. Annual heat budgets were slightly 
higher than for temperate lakes and increased with 
increasing mean depth; latent heat of fusion consti- 
tuted one half to one third of the total heat flow. 
Ice thickness reached a maximum of 1.6-2.2 m, 
depending upon winter snow cover, and a thin 
layer (5 cm) of white ice occurred in some years. 
Ice-out was a partial function of mean June tem- 
perature. The open-water season lasted 2-3 mo. 
Light attenuation through white and candled ice, 
snow, and water was measured. About 28% of the 
annual surface irradiance penetrated the unfrozen 
water, about half that which would have been 
absorbed under ice-free conditions. Extinction co- 
efficients were inversely correlated with mean 
depth and positively correlated with nutrient 
status. (Author’s abstract) 

W88-07641 


ROLE OF SPHAGNUM FIMBRIATUM IN SEC- 
ONDARY SUCCESSION IN A ROAD SALT IM- 
PACTED BOG, 


Indiana Dunes National Lakeshore, Porter, IN. 
For primary bibliographic entry see Field SC. 
W88-07643 


SUSPENDED SPAWNING CANS FOR CHAN- 
NEL CATFISH IN A SURFACE-MINE LAKE, 


Fisheries Research Laboratory, Southern Illinois’ 


University, Carbondale, Illinois 62901, USA. 
For primary bibliographic entry see Field 81. 
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RELATIONSHIPS OF PHYSICAL AND CHEM- 
ICAL CONDITIONS TO SPECIES DIVERSITY 
AND DENSITY OF GASTROPODS IN ENG- 
LISH LAKES, 

Department of Science, Crewe and Alsager Col- 
lege of Higher Education, Crewe, Cheshire CW1 
1DU, England. 

A. A. Savage, and G. M. Gazey. 

Biological Conservation BIOCOK, Vol. 42, No. 2, 
p 95-113, 1987. 5 fig, 4 tab, 24 ref, append. 


Descriptors: *Physical properties, *Chemical prop- 
erties, *Population density, *Limnology, *Species 
diversity, *Gastropods, *Lakes, *Aquatic environ- 
ment, Environment, Density, Species composition, 
Ecology, Organic matter, Regression analysis, Cal- 
cium, Magnesium, Sodium, Sulfates, Ions, Model 
studies, Conservation, Water conservation, Eng- 
land. 


The qualitative and quantitative species composi- 
tion of the communities of gastropods in 10 repre- 
sentative meres in the North West Midlands, Eng- 
land are described and shown to differ significant- 
ly. Environmental data were estimated on water 
chemistry, percentage organic matter in the sub- 
strata, mere area, and altitude. The data matrix was 
examined by regression analysis. Conductivity 
shows significant positive correlations with calci- 
um, magnesium, sodium, and sulfate ions, while 
there is a significant negative correlation with alti- 
tude. The total individuals per mere of gastropods 
show the most significant positive correlation with 
calcium ions, while species per mere (species diver- 
sity) are similarly correlated with calcium + area 
+ percentage organic matter. These results are 
compared with data from 58 North West Midlands 
meres and 43 Lake District tarns and lakes. The 
relationships demonstrated are used to develop a 
procedural and predictive model which facilitates 
the choice of water bodies for conservation. (Au- 
thor’s abstract) 

W88-07669 


ENVIRONMENTAL DEGRADATION IN THE 
PANTANAL ECOSYSTEM, 

Laboratorio de Zoologica e Ecologia Animal, De- 
partamento de Biologia Animal, Universidase de 
Brasilia, Brasilia, DF, 70910, Brazil. 

For primary bibliographic entry see Field 4C. 
W88-07671 


ALGAE WITH A TASTE FOR THE UNUSUAL, 
School of Science at the University of Bucking- 
ham, England. 

A. Brook. 

New Scientist NWSCAL, Vol. 115, No. 1577, p 
55-57, September, 1987. 


Descriptors: *Desmids, *Bogs, Nene ors *Plant 
physiology, Aquatic habitats, Chlorophyta, Lakes, 
Aquatic plants, Wetlands, Acidic water, Microsco- 
py, Calcium, Barium, Heavy metals, Strontium. 


The form and function of desmids, green algae of 
upland lakes, are reviewed. The greatest variety of 
desmids lives in the pools and hollows scattered 
throughout the blanket bog, and are also common 
at the edges and on the organic sediments at the 
bottom of lakes, lochs, and tarns. Some may be 
carried into open water to form part of free-float- 
ing plankton. Their single cells survive freezing 
and can live in the dark for three months or more, 
retaining their green color. The morphology of the 
cells is discussed, including the microstructure of 
the cytoplasm. Desmids exhibit some unusual 
chemical traits, as shown by analysis of the crystals 
found in some species. Results are presented of 


scanning electron microscope studies of the barium 
sulfate crystals of desmids. These crystals are 
mainly rectangular or rhomboidal, and can be 
three microns across. Preliminary work with mi- 
croprobe analysis has also begun to cast light on 
the composition of the mucilage sheath around the 
cells; this contains potassium, iron, and sulfur, with 
traces of copper, zinc, strontium, and phosphorus. 
The importance of preserving the bog habitat is 
emphasized. (Doria-PTT) 

W88-07675 


CHESAPEAKE BAY DATA BASE: DOCUMEN- 
TATION OF HISTORICAL DATA IN THE 
LOWER SUSQUEHANNA RIVER BASIN, 
Susquehanna River Basin Commission, Harrisburg, 
PA. 


For primary bibliographic entry see Field 7C. 
W88-07736 


MONITORING OF DOWNSTREAM SALMON 
AND STEELHEAD AT FEDERAL HYDRO- 
ELECTRIC FACILITIES - 1986, 

National Marine Fisheries Service, Portland, OR. 
Northwest Region. 

R. C. Johnsen, L. A. Wood, and W. W. Smith. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-009922. 
Price codes: A04 in paper copy, A01 in microfiche. 
Annual Report No. DOE/BP/20733--2, December 
1986. 47 p, 2 fig, 1 tab, 6 ref, 3 append. DOE 
Contract No. DE-AI-79-85BP20733. 


Descriptors: *Salmon, *Fish migration, *Dam ef- 
fects, *Washington, Smolt, Migration, Lower 
Granite Dam, Lower Monumental Dam, Ecologi- 
cal effects, McNary Dam, John Day Dam, Bonne- 
ville Dam, Dams, Fish populations, Fish behavior. 


The 1986 smolt monitoring project of the National 
Marine Fisheries Service provided data on the 
seaward migration of juvenile salmon and steel- 
head at Lower Granite, Lower Monumental, 
McNary, John Day, and Bonneville Dams. At 
Lower Monumental Dam, sampling provided data 
for an indication of smolt pesenge by species, and 
for comparison with the hydroacoustics passage 
index. To secure these data, it was necessary to 
monitor and index smolt sac at the three major 
sites. This involved: (1) the systematic sampling of 
the smolt migration from 5 April to 24 July at 
Lower Granite Dam, 26 March to 26 September at 
McNary Dam, and 28 March to 30 at 
John Day Dam; (2) ies. eee and recordin 
brands; and (3) daily reporting of all pertinent 
capture and river flow data for passage estimates 
and travel indices to the NMFS (National Marine 
Fisheries Service) Fish Passage Data Information 
System (FPDIS) for the Fish Passage Center. Rec- 
ommendations from this study include: (1) Coordi- 
nation of all activities affecting sampling/monitor- 
ing with those individuals or groups directly in- 
volved in the —— continues to be of 
major importance. e multi-agency pro 
interact at one site, coordination is essential if each 
unit is to achieve iis goals effectively; (2) The best 
achievable brand quality at time of release must 
remain as a high priority consideration; and (3) A 
more simplified means of —s the discharge 
from PH (powerhouse) 1 and PH 2 at Bonnevil 
Dam would be very helpful for future data report- 
ing. (Lantz-PTT) 

W88-07745 


TEMPORAL VARIATION IN REGULATION 
OF PRODUCTION IN A PELAGIC FOOD WEB 
MODEL, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

S. M. Bartell, A. L. Brenkert, R. V. O’Neill, and 

R. H. Gardner. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-008803. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. CONF-8703144--1, (1987). 40 p, 7 fig, 
3 tab, 52 ref. EPA Contract No. DW899306009-01- 
0, NSF Grant No. BSR-8315185, and DOE Con- 
tract No. DE-AC05-840R21400. 





Descriptors: *Temporal variation, *Food chains, 
*Phytoplankton, *Model studies, Temperature, 
Algae, Light intensity, Fish food, Zooplankton. 


Current tives on processes that structure 
phytoplankton assemblages emphasize either prea- 
daptation to specific conditions for optimal growth 
and associated competitive interactions or preda- 
tor-prey interactions. Interest has rekindled in the 
ability of competition theory to explain patterns of 
species replacement in st Competition 
dheoxy posits that differential rates of use of essen- 
tial nutrients, relative to rates of their supply; 
confer advantages in growth rate to different 
species. Changes in algal community structure that 
result from competition alter the food course to 
consumer populations. Changes in the composition 
of higher trophic level may ultimately occur. From 
this perspective, the food web appears structured 
from the ‘bottom-up’ in relation to spatial and 
temporal variability in light intensity, temperature, 
and resource availability. Alternatively, regulation 
of community structure may be ‘top-down’. Selec- 
tive feeding by omnivorous fishes, eames 
fishes, and zooplankton can cascade through lower 
trophic levels, ultimately determining the commu- 
nity structure of the phytoplankton. The implica- 
tions of differential resource use and predator-prey 
relations in a seasonal environment, formalized as a 
pelagic food web model, on temporal changes in 
the relative importance of bottom-up and top- 
down structuring of the phytokplankton. Detailed 
analyses of the model’s behavior were used to 
identify periods when control of production shifted 
from interspecific interactions among the phyto- 
lankton to cascading trophic interactions. (Lantz- 


W88-07746 


MEASUREMENT OF RECOVERY IN LAKES 
FOLLOWING PHOSPHATE MINING, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 

For primary bibliographic entry see Field 4C. 
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NATIONAL SURFACE WATER SURVEY: 
WESTERN LAKE SURVEY-PHASE I, DATA 
BASE DICTIONARY, 

Science Applications International Corp., Oak 


P. ciruk, M. Gentry, R. McCord, L. Hook, 
and J. Eilers. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011956. 
Price codes: A05 in paper copy, AO1 in microfiche. 
Report No. ORNL/TM-10307. Environmental 
Sciences Division Publication No. 2838, May 1987. 
71 p, 16 tab, 20 ref. EPA Contract No. 40-1441-84. 


Descriptors: *Lakes, *Lake classification, *Data 
storage and retrieval, *Hydrologic data, *Limnolo- 
gy, *Surveys, Chemical properties, Alkalinity, 
Acid rain, Databases, Computer programs. 


The Western Lake Survey-Phase I (WLS-I), con- 
ducted in the fall of 1985, was the second part of a 
U.S. EPA field sampling effort known as the Na- 
tional Surface Water Survey. The WLS-I followed 
the Eastern Lake Survey-Phase I, which was con- 
ducted in the fall of 1984 and included the north- 
eastern, southeastern, and upper midwestern re- 
gions of the United States. Both surveys were 
designed to quantify synoptically the lake chemis- 
try in areas of the United States where the majori- 
ty of lakes were expected to exhibit low alkalinity. 
These surveys were conducted as part of the Na- 
tional Acid Precipitation Assessment Program. 
The survey involved a three-month field effort in 
which 720 probability sample lakes and 32 special 
interest lakes in the western regions of the United 
States were sampled. This data dictionary de- 
scribes the EPA’s database. A description of the 
purpose, design, and results of the survey is con- 
tained in the two-volume report on the WLS-I. 
This dictionary does not report the results of the 
survey nor does it describe its purpose, design, or 
protocols. The purpose of the database dictionary 
is to provide data managers and programmers with 
the information necessary to transfer the WLS-I 
data accurately to their own computer systems. 


(Lantz-PTT) 


W88-07760 


NATURAL PROPAGATION AND HABITAT 
IMPROVEMENT, VOLUME II - IDAHO: 
ANNUAL AND FINAL REPORTS, 1985. 
Bonneville Power Administration, Div. of Fish 
and Wildlife. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-009928. 
Price codes: A14 in paper copy, AOI in microfiche. 
Report No. DOE/BP--725. 316 p. 


Descriptors: *Idaho, *Lochsa River, *Eldorado 
Creek, *Upper Crooked Creek, *Clearwater River, 
*Camas Creek, Meyers Cove, *Anadromous fish, 
Fish conservation, Fish passages, Surveys, Fish 
populations, Costs, Fish establishment, Ecosys- 
tems, Fisheries. 


In 1984, the Clearwater National Forest and Bon- 
neville Power Administration entered into a con- 
tractual agreement to identify potential enhance- 
ment projects for anadromous fish in the Clearwa- 
ter River Basin. The primary objectives of this 
project were to survey potential streams and iden- 
tify opportunities to mitigate the effects of past and 
present influences. Selected tributaries of the 
Lochsa River were determined to be suitable for 
this type of project. This report presents a group of 
relat studies concerning these tributaries and 
nearby systems, which include: (1) Lochsa River 
(Walde Creek, Lower Fish Creek, Deadman 
Creek, and Boulder Creek); (2) Eldorado Creek; 
(3) Upper Crooked Fork; (4) South Fork Clearwa- 
ter River; and (5) Camas Creek. (See W88-07764 


thru W88-07770) (Lantz-PPT) 
W88-07763 


WALDE, DEADMAN, LOWER FISH, AND 
BOULDER CREEKS ANADROMOUS FISH 
HABITAT SURVEY AND ENHANCEMENT 
PLAN 


Clearwater National Forest. Lochsa District. 

D. E. Talbert, and F. A. Espinosa. 

IN: Natural Propagation and Habitat Improve- 
ment, Volume II - Idaho: Annual and Final Re- 
ports, 1985. p 1-24, 6 fig, 1 tab, 8 ref, append. DOE 
Contract No. DE-AI79-84BP 16121. 


Descriptors: *Walde Creek, *Lower Fish Creek, 
*Deadman Creek, *Boulder Creek, *Lochsa River, 
*Idaho, *Anadromous fish, Fish conservation, Sur- 
veys, Fish populations, Costs, Fish establishment, 
Ecosystems. 


In 1984, the Clearwater National Forest and Bon- 
neville Power Administration entered into a con- 
tractual agreement to identify potential enhance- 
ment projects for anadromous fish in the Clearwa- 
ter River Basin. The primary objectives of this 
project were to survey potential streams and iden- 
tify opportunities to mitigate the effects of past and 
present influences. Selected tributaries of the 
Lochsa River were determined to be suitable for 
this type of project. Four Lochsa River tributaries 
on the Lochsa Ranger District were identified as 
candidates for habitat mitigation. These streams 
were Walde, Deadman, Lower Fish, and Boulder 
Creeks. These streams were surveyed and analyzed 
to determine: (1) limiting factors to fish produc- 
tion; (2) the extent and severity of these limitations; 
and (3) the feasibility of eliminating and/or mitigat- 
ing these factors. A plan was developed to display 
appropriate projects and costs associated with miti- 
gating the impacts of identified limiting factors on 
ish. (See also W88-07763) (Author’s abstract) 
W88-07764 


LOCHSA RIVER TRIBUTARIES ENHANCE- 
MENT PROPOSAL, 

Clearwater National Forest. 

R. P. Kramer, G. C. Seloske, and F. A. Espinosa. 
IN: Natural Propagation and Habitat Improve- 
ment, Volume II - Idaho: Annual and Final Re- 
ports, 1985. Final Report FY 1985 through 1986. p 
25-91, 7 fig, 13 tab, 9 ref, 4 append. DOE Contract 
No. DE-AI79-84BP16121, Project No. 84-31. 


Descriptors: *Lochsa River, *Squaw Creek, *Doe 
Creek, *Papoose Creek, *Idaho, *Anadromous 


WATER CYCLE—Field 2 
Lakes—Group 2H 


fish, *Fish conservation, Surveys, Fish popula- 
tions, Costs, Fish establishment, Ecosystems. 


In 1984, under the auspices of the Northwest 
Power Act, the Clearwater National Forest and 
Bonneville Power Administration entered into a 
contractual agreement to identify potential en- 
hancement projects for anadromous fish in the 
Clearwater River Basin. The Lochsa River and its 
tributaries provide excellent opportunities for such 
a project. The primary objectives of this project 
were to survey potential streams and identify op- 
portunities to mitigate the effects of past and 
present influences. Data was collected and ana- 
lyzed to determine the source of local impacts, the 
extent and severity of the impacts, the feasibility of 
eliminating and/or mitigating these impacts, and 
identifying potential improvement areas geared to- 
wards improving the productive capability of the 
system. Three drainages were identified as possess- 
ing prime opportunities for mitigation practices. 
They are Squaw Creek; Doe Creek, a tributary of 
Squaw Creek; and Papoose Creek. A mitigation 
plan was developed which outlines proposed habi- 
tat enhancement structure types, their locations, 
and the cost of implementation of the proposal. 
(See also W88-07763) (Author’s abstract) 
W88-07765 


ELDORADO CREEK: A PLAN FOR ENHANCE- 
MENT OF KEY ANADROMOUS FISH HABI- 
TAT IN THE CLEARWATER RIVER BASIN, 
Clearwater National Forest, Pierce Ranger Dis- 
trict. 

For primary bibliographic entry see Field 81. 
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UPPER CROOKED FORK FISH BARRIER RE- 
MOVAL, 

Clearwater National Forest. 

For primary bibliographic entry see Field 81. 
W88-07768 


SOUTH FORK CLEARWATER RIVER HABI- 
TAT ENHANCEMENT: ANNUAL REPORT - 
1985, 

Nezperce National Forest. 

D. Hair, and R. Stowell. 

IN: Natural Propagation and Habitat Improve- 
ment, Volume II - Idaho: Annual and Final Re- 
ports, 1985. March 1986. p 260-282, 6 fig, 2 tab, 
append. DOE Contract No. DE-AI79-84BP 16475, 
Project No. 84-5. 


Descriptors: *Clearwater River, *Anadromous 
fish, *Fish passages, *Red River, *Idaho, Fisheries, 
Fish hatcheries, Salmon, Channels, Newsome 
Creek, Habitats. 


In 1927 a dam was constructed on the South Fork 
of the Clearwater River at Harpster, which totally 
eliminated anadromous fish runs into this impor- 
tant spawning and rearing habitat. In 1935 a fish 
ladder was constructed at the dam but was report- 
edly only minimally successful. In 1962 the dam 
was completely removed. By this time, however, 
the anadromous runs had been eliminated from the 
drainage. Idaho Fish and Game began a program 
of reintroduction of anadromous salmonids in 1962. 
Hatching channels were constructed on Red River 
at the Red River Ranger Station and on Crooked 
River near Orogrande. These were stocked annual- 
ly with eyed eggs. Species stocked varied and 
included coho salmon, chinook salmon and steel- 
head. The Crooked River channel was abandoned 
several years ago when the lease on private land 
terminated; however, the Red River Channel has 
continued in operation. Most of the recent use 
(1978-1983) has been with steelhead. In 1977 Idaho 
Fish and Game constructed a rearing pond at Red 
River which is used to rear 200,000 - 300,000 
spring chinook salmon annually. The pond is 
stocked with fry in the spring. After rearing in the 
pond over the summer, a portion are marked and 
all are released into Red River at the pond site. 
The USFS began a program of active habitat im- 
provement in the Red River, Crooked River, and 
Newsome Creek drainage systems in 1980. These 
efforts are continuing on an annual basis utilizing 





Field 2—WATER CYCLE 
Group 2H—Lakes 


Forest Service pontine. Since the Bonneville 
Power Administration (BPA) project proposal has 
been approved, the Red River District has directed 
its emphasis to the South Fork of Red River, and 
the Elk City District has concentrated on New- 
some Creek. These projects will complement the 
BPA work being carried out in Red River and 
Crooked River. The USFS contribution to the 
rehabilitation of the South Fork Clearwater system 
was $7,800 in 1983, $30,157 in 1984, $96,347 in 
1985, and is projected to be $120,000 in 1986. (See 
also W88-07763) (Lantz-PTT) 

W88-07769 


CAMAS CREEK (MEYERS COVE) - ANADRO- 
MOUS SPECIES HABITAT IMPROVEMENT 
PLAN, 

B. E. May, and R. W. Rose. 

IN: Natural Propagation and Habitat Improve- 
ment, Volume II - Idaho: Annual and Final Re- 
ports, 1985. p 283-316, 8 fig, 7 tab, 10 ref. DOE 
Contract No. DE-AI79-84BP16475, Project No. 
84-23. 


Descriptors: *Camas Creek, *Idaho, *Meyers 
Cove, *Management planning, *Fish management, 
Costs, Monitoring, Fisheries, Anadromous fish, 
Fish hatcheries; Salmon, Habitats, Spawning. 


An analysis of potential enhancement and manage- 
ment options designed to improve instream and 
riparian zone conditions in the Meyers Cove area 
of Camas Creek, is given. The efforts expended 
will contribute to improvement of anadromous 
species spawning, incubation and rearing habitat. 
Potential production increases would provide 
some compensation for hydropower effects in 
other areas of the Columbia River basin. The over- 
all project has been divided into two separate but 
interrelated phases. This first phase is designed to 
provide an assessment of enhancement options, 
potential schedules, and costs associated with the 
enhancement options. The second phase will in- 
volve implementation of actual enhancement meas- 
ure and associated monitoring to verify fish re- 
— The combined phases are intended to meet 
the stated project goal, which is to improve ripari- 
an and instream conditions of Camas Creek in the 
Meyers Cove area to increase spring chinook and 
steelhead trout spawning and rearing production 
potential. To assist in achieving this goal, this 
feasibility and design phase was funded, in part, by 
the Bonneville Power Administration (BPA). The 
project is a cooperative effort involving the U.S. 
Forest Service, Idaho Department of Fish and 
Game (IDFG), and the BPA. (See also W88- 
07763) (Lantz-PTT) 
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COLOR INFRARED VIDEO MAPPING OF 
UPLAND AND WETLAND COMMUNITIES, 
Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

For primary bibliographic entry see Field 7B. 
W88-07782 


AGRICULTURAL MANAGEMENT _PRAC- 
TICES AND THE INTEGRITY OF INSTREAM 
BIOLOGICAL HABITAT, 

Iowa State Univ., Ames. Dept. of Animal Ecolo- 


y. 
For primary bibliographic entry see Field 5G. 
W88-07836 


SOLID/SOLUTION INTERACTION: THE 
EFFECT OF CARBONATE ALKALINITY ON 
ADSORBED THORIUM, 

Washington Univ., Seattle. School of Oceanogra- 


hy. 
B. D. LaFlamme, and J. W. Murray. 
Geochimica et Cosmochimica Acta GCACAK, 
Vol. 51, No. 2, p 243-250, February 1987. 6 fig, 2 
tab, 27 ref. 


Descriptors: *Lakes, *Saline Lakes, *Limnology, 
*Thorium, *Alkalinity, *Alkaline water, *Goeth- 
ite, *Solubility, Seawater, Comparison studies, 
Ionic strength, Adsorption, Hydrogen ion concen- 
tration, Chemical properties, Washington, Carbon- 
ate. 


Elevated activities of dissolved Th have been 
found in Soap Lake, an alkaline lake in Eastern 
Washington. Dissolved super 232 Th ranges from 
less than 0.001 to 4.9 dpm/| compared with about 
0.000013 dpm/I in sea water. The enhanced activi- 
ty in the lake coincides with an increase in carbon- 
ate alkalinity. Experiments were conducted to 
evaluate the effect of pe ionic strength and car- 
bonate alkalinity on adsorption on goethite. 
Thorium (10 to the minus 13th power M total) in 
the presence of 5.22 mg/] alpha-FeOOH and 0.1 M 
NaNo3 has an adsorption edge pa 2-5. At pH 
9.0 plus or minus 0.6 the percent absorbed on 
the solid began to decrease from 100% at 100 meq/ 
1 carbonate alkalinity and exhibited no adsorption 
above 300 meq/l. The experimental data modeled 
to obtain the intrinsic adsorption equilibrium con- 
stants for Th hydrolysis species. These adsorption 
constants were incorporated in the model to inter- 
pret the observed effect of carbonate alkalinity on 
Th adsorption. There are two main effects of the 
alkalinity. To a significant degree the decrease in 
Th adsorption is due to competition of HCO3(-) 
and CO3(2-) ions for surface sites. Dissolved Th 
carbonate complexes also contribute to the in- 
crease of Th in solution. (Author’s abstract) 
W88-07923 


DIAGENETIC CHANGES OF LIGNIN COM- 
POUNDS IN A MORE THAN 0.6 MILLION- 
YEAR-OLD LACUSTRINE SEDIMENT (LAKE 
BIWA, JAPAN), 

Tokyo Metropolitan Univ. (Japan). Dept. of 
Chemistry. 

R. Ishiwatari, and M. Uzaki. 

Geochimica et Cosmochimica Acta GCACAK, 
Vol. 51, No. 2, p 321-328, February 1987. 4 fig, 3 
tab, 20 ref. 


Descriptors: *Diagenesis, *Lakes, *Oligotrophic 
lakes, *Lake Sediments, *History, *Geologic time, 
*Lignin, *Organic compounds, Lake Biwa, Japan. 


A vertical profile of lignin in the upper 700 m layer 
of a 1400 m sediment core of Lake Biwa, an 
oligotrophic freshwater lake in Japan, was deter- 
mined using a CuO oxidative degradation method. 
The results indicated that lignin is found through- 
out the core, demonstrating lignin to be very stable 
for over 0.6 million years. Moreover, the upper 
250 m (approx. 0.6 million years old) segment of 
the sediment core was investigated to determine 
the apparent long-term degradation rate of lignin. 
A downward lignin concentration decrease is ob- 
served over the upper 250 m of the core which 
corresponds to a calculated half-life of at least 
approx. 400,000 years assuming that the lignin de- 
crease is due to its in situ degradation (diagenesis). 
(Author’s abstract) 
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BIOGEOCHEMICAL MASS BALANCE OF 

PO210 AND PB210 IN AN OLIGOTROPHIC 

LAKE WITH SEASONALLY ANOXIC HYPO- 

LIMNION, 

Massachusetts Inst. of Tech., Cambridge. Dept. of 

Civil Engineering. 

G. Benoit, and H. F. Hemond. 

Geochimica et Cosmochimica Acta GCACAK, 

Me " No. 6, p 1445-1456, June 1987. 4 fig, 5 tab, 
ref. 


Descriptors: *Oligotrophic lakes, *Anoxia, *Hypo- 
limnion, *Lead radioisotopes, *Polonium radioiso- 
topes, *Radioisotopes, *Geochemistry, *Radioche- 
mical analysis, *Lakes, *Ponds, *Sedimentation, 
*Seasonal variation, Scavenging, Surface runoff, 
Lead, Polonium, Radon, Chemistry of precipita- 
tion, Massachusetts, Aquifers. 


The mass balances of Po210 and Pb210 were deter- 
mined for Bickford Pond, Massachusetts. Activi- 
ties of these nuclides at various depths within the 
water column, in sediments, in streams flowing 
into and out of the lake, and in precipitation were 
measured at approximately monthly intervals for a 
period of 1 year. Streamwater contained about 10 
dpm/100kg of Pb210, mostly filtrable, and showed 
little variation with changing flow. Pb210 in the 
stream is believed to be mostly derived from 
Rn222 that enters groundwater via alpha-recoil 


from aquifer matrix materials. It is therefore not 
meteoric in origin and represents a local source to 
the lake. Surface inflow was equally important as 

recipitation as a source of Pb210 to the lake. Only 
half of total Pb210 input was trapped in sediments; 
the rest was lost from the lake as outflow. The 
Pb210 removal times via scavenging and sedimen- 
tation both averaged close 40 days, and Pb210 
scavenging was almost an order of magnitude 
greater than that of Po210. (Author's abstract) 
W88-07929 


MOLECULAR WEIGHT OF AQUATIC FULVIC 
ACIDS BY VAPOR PRESSURE OSMOMETRY, 
Geological Survey, Denver, CO. Water Resources 
Div. 

For primary bibliographic entry see Field 2K. 
W88-07932 


SEASONAL AND ANNUAL VARIATIONS IN 
THE ORGANIC MATTER CONTRIBUTED BY 
THE ST. LAWRENCE RIVER TO THE GULF 
OF ST. LAWRENCE, 

Department of Fisheries and Oceans, Bedford In- 
stitute of Oceanography, P.O. Box 1006, Dart- 
mouth, N.S., Canada B2Y 4A2. 

For primary bibliographic entry see Field 2E. 
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THERMAL REGIME OF PEATLANDS IN SU- 
BARCTIC EASTERN CANADA, 

McGill Univ., Montreal (Quebec). Dept. of Geog- 
raphy. 

T. R. Moore. 

Canadian Journal of Earth Sciences CJESAP, Vol. 
| No. 7, p 1352-1359, July 1987. 4 fig, 2 tab, 33 
ref. 


Descriptors: *Subarctic zone, *Frozen ground, 
*Peat bogs, *Seasonal variation, *Temperature ef- 
fects, *Climates, Canada, Temperature, Snow 
pack, Peatlands, Thermal regime, Quebec, Ther- 
mal properties. 


Temperatures were measured to 2 m depth at 6 
peatland sites in the Schefferville area, northern 
Quebec, from July 1982 to September 1984. The 
sites varied in their plant cover, type of peat, and 
depth of snow, and 2 sites represented string and 
flark morphology. During the summers, the sur- 
face layers (5-10 cm) reached temperatures of 15- 
20 C and the 10 C isotherm reached depths of 50- 
150 cm, depending on the site characteristics and 
the influence of the preceding winter conditions. 
The progression of the 10 C isotherm downwards 
could be predicted from climatic variables, such as 
cumulative thawing degree-days. During the 
winter, the 0 C isotherm reached depths of be- 
tween 20 and 90 cm, based primarily on the thick- 
ness of the insulating snowpack and its develop- 
ment during the winter. The surface layers (5-20 
cm) of the peat remain close to freezing (-1 to -3 
C), despite the very cold air temperatures (-20 to - 
30 C). Examination of a cooling and a warming 
sequence at the string and flark sites reveals that 
the string near the surface is about 2 C colder than 
the flark during the winter, and that during the 
early summer it can be 8-14 C warmer than the 
flark. Differences in thermal regimes between sites 
and between seasons are interpreted in terms of the 
major climatic factors and the characteristics of the 
sites. (Author’s abstract) 
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SEDIMENTS OF ICE-DAMMED, SELF-DRAIN- 
ING APE LAKE, BRITISH COLUMBIA, 

Queen’s Univ., Kingston (Ontario). Dept. of Geog- 
raphy. , 

R. Gilbert, and J. R. Desloges. 

Canadian Journal of Earth Sciences CJESAP, Vol. 
24, No. 9, p. 1735-1747, September, 1987. 17 fig, 1 
tab, 30 ref. 


Descriptors: *Lakes, *Lake ice, *Iced lakes, *Gla- 
cial lakes, *Glaciers, *Sedimentation, *Varves, 
*Icebergs, *Lake sediments, Drainage, Subaerial 
erosion, British Columbia, Ice damming, Self- 





draining lake, Limnology, Particle size, Seasonal 
variation, Organic matter. 


The glacier damming ig Ape Lake has withdrawn 
from its Neoglacial terminal moraines in the lake 
since early in this century at an average rate of 15 
ye a As a result, the first known drainings of Ape 
Lake occurred in October 1984 and August 1986. 
In each event, about 54% of the volume of the lake 
was lost through tunnel in the damming 
Most of the remaining water was held in thre deep 
basin of the lake behind partially breached Neogla- 
cial terminal moraines. As the glaciers have with- 
drawn, the character of the ctdinents has changed. 
Sediments in the deep basin of the lake are varved, 
but the grain size, especially of the summer depos- 
its, has decreased and rates of sedimentation have 
decreased from about 4 mm/yr to less than 2 mm/ 
yr. In shallow water, tion of varved sedi- 
ments has given way to depeehion of massive 
sediments at rates of less than 1 mm/yr. Ice-rafted 
debris is rare in deep water, despite the presence of 
calving bergs. During and following the first drain- 
ing, significant subaerial erosion occurred as a 
result of the event itself, the drawdown and steep- 
ened gradients, and the action of waves on the 
exposed sediments as the lake refilled. In proximal 
areas, distinct deposits within the normal winter 
deposits are recognized. In deep water, deposition 
of massive, highly underconsolidated, fine-grained 
sediments occurred. Organic debris released from 
shallow deposits by erosion has become concen- 
trated in both shallow- and deep-water sediments. 
Within a year of the first draining, sediment loads 
in the lake water were returning to normal. (Au- 


thor’s abstract) 
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SEDIMENTATION = ICE-DAMMED 


For primary bibliographic entry see Field 2J. 
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yay SCIENCE FOR THE GREAT 
: PERSPECTIVES ON DEGRADATIVE 
AND REHABILITATIVE TRANSFORMA- 


ONS, 
emis of Zoology, University of Toronto, 
Toronto, Ontario MSS 1A1, Canada. 

2-3 ~~ bibliographic entry see Field 5G. 


ECOLOGICAL RELATIONSHIPS OF WILD 

RICE, ZIZANIA AQUATICA: 7. SEDIMENT 
DEPLETION FOLLOWING IN- 

TRODUCTION OF WILD RICE TO A SHAL- 

LOW BOREAL LAKE, 

Lakehead Univ., Thunder Bay (Ontario). Dept. of 

Biology. 

For primary bibliographic entry see Field 4C. 
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NITROGEN CYCLING IN A FORESTED MIN- 
NESOTA BOG, 


‘A 
Environmental Engineering Program, Civil and 


Mineral Engineering Department, University of 
Minnesota, Minneapolis, MN 55455, USA. 

N. R. Urban, and S. J. Eisenreich. 

Canadian Journal of Botany CJBOAW, Vol. 66, 
No. 3, p 435-449, March 1988, 6 fig, 9 tab, 97 ref. 


Descriptors: *Peat bog, *Nitrogen cycle, *Forests, 
*Nitrogen fixation, *Heterotrophic bacteria, *Min- 
eralization, Minnesota, Sphagnum, Geochemistry, 
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Forrest watersheds. 


The nitrogen cycle of a small, forested Sphagnum 
peatland in northern Minnesota was studied for 4 
years. Hydrologic inputs and ou! + od (atmospheric 
deposition, upland runoff, steamflow) were moni- 
tored for 4 years, and annual uptake of N by 
vegetation was measured over a 3-year period. 
Microbe-mediated processes of nitrogen fixation 
and mineralization were measured in the laborato- 
ry and field, and accumulation rates of N within 
the peatland were measured in dated peat cores. 
Aerobic heterotrophs appear to be the dominant 


agents of N fixation at this site. Rates of N fixation 
decrease rapidly below the surface. Perhaps limit- 
ed by moisture and low pH, N fixation (0.5-0.7 k 
ha/yr) is a minor input to the bog relative to t 
input from atmospheric deposition (10.4 kg/ha/yr). 
bog is a large sink for N with approximately 
65% oft inputs retained. Annual turnover of N (66 
kg/ha) is much larger than the total input (14.6 kg/ 
ha). This large turnover is achieved by rapidly 
pM. a relatively small il of N in the aerobic 
layers of peat. Plant up is closely coupled to 
mineralization such that losses from the system in 
runoff are small. However, 7 to 12 kg N/kg/yr is 
buried in aerobic peat and rendered unavailable to 
the biota. (Author’s abstract) 
W88-07947 


OF A WATER-DEPTH GRADIENT 
ON THE GERMINATION OF LAKESHORE 


PLANTS, 

Ottawa Univ. (Ontario). 
D. R. J. Moore, and P. A. 
Canadian Journal of Botany CIBOAW, Vol. 66, 
No. 3, p 548-552, March 1988, 2 fig, 2 tab, 44 ref. 
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t. of Biology. 
eddy. 


The germination er ae of many wetland 
species commonly found in the seed bank are 
poorly understood. This study explored the germi- 
cD coin oe pe t — toa 
water-dept tt on each of two soil t 
normally found on shorelines and to test whales 
germination patterns predict field distributions of 
adults. Germination patterns were determined in a 
greenhouse by sowing seeds of 24 lakeshore s; 
cies along an artificial water-depth ient, using 
two soil types (sand and organic soil). Those spe- 
cies showing significant treatment effects were 
then tested for similar or different germination 
patterns, using Kendall’s coefficient of concord- 
ance. Species had similar germination patterns 
(n=5, P=0.02) on sand. Species had different ger- 
mination patterns (n=7, P>0.50) on the organic 
soil. Mean water-depth of germination was signifi- 
cantly correlated with the mean depth occupied by 
adults in the field for seven species (r=0.81, 
P=0.04). Germination requirements are important 
in controlling recruitment of wetland species after 
disturbance. (Author’s abstract) 
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OPTICAL ABSORBANCE OF DISSOLVED OR- 
GANIC MATTER IN NATURAL WATER STUD- 
IES USING THE THERMAL LENS EFFECT, 
Chemistry Dept., Concordia University, 1455 West 
de Maisonneuve Boulevard, Montreal, Quebec 
Canada H3G 1M8. 

For primary bibliographic entry see Field 2K. 
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PACIFIC NORTHWEST RIVERS STUDY. 1986 
FINAL REPORT: IDAHO, 

Idaho Dept. of Fish and Game, Boise. 

For primary bibliographic entry see Field 2E. 
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STREAM HABITAT ENHANCEMENT EVAL- 
UATION WORKSHOP: A SYNTHESIS OF 


VIEWS, 

J. W. Buell. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-009903. 
Price codes: A04 in paper copy, A01 in microfiche. 
Report No. DOE/BP/61982--T1, September 1986. 
Level I Workshop, March 1986, Hood River, 
Oregon. 256 p, 10 ref, 2 append. DOE Contract 
No. DE-AP79-86BP61982. Project No. 86-107. 
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hancement, Environmental policy, Fish, Environ- 
mental impact statement, Habitats, Salmon. 


Participants in the Level I Workshop, March 1986, 


Hood River, Oregon discussed a series of frame- 
work questions pertaining to the fundamental ob- 
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jectives of evaluating stream habitat enhancement, 
the elements of a good evaluation program, and 
the application of evaluation results. These discus- 
sions and written answers submitted by absentee 
contributors were synthesized to provide the 
Points of Agreement and Consenses presented in 
this document. Participants identified the following 
areas of particular concern: Limiting Factors, Ac- 
ceptable Risk, Hierarchical Stratified Classification 
System, and the Effects of Underseeding. A sepa- 
rate section is devoted to these issues. Many signif- 
icant points of agreement surfaced in the course of 
discussions. Many informational and procedural 
needs also were identified and became recurrent 
themes of the Level I Workshop. These informa- 
tional and procedural needs are: (1) It is not safe, in 
any case, to assume that the creation or restoration 
of habitat will result in fish production; (2) More 
research is needed on the habitat requirements of 
all salmonid life stages; (3) The goals and objec- 
tives of any evaluation program or project must be 
clearly stated; (4) Assumptions are part of the real 
world and must be clearly stated; (5) Extrapolation 
of evaluation results must be done with care and 
between ‘similar’ streams; (6) A stream classifica- 
tion system is needed as the basis for extrapolation 
of evaluation results; (7) Management/decision 
makers need to decide the acceptable risk of imple- 
menting an enhancement measure based on the best 
data the evaluators can supply; and (8) Limiting 
factors must be identified, preferably some objec- 
tive hierarchical analysis. (Lantz-PTT) 

W88-07968 
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CHANGES OF WATER TEMPERATURE, PH. 
DISSOLVED OXYGEN, INORGANIC NITRO- 
GEN, AND PHOSPHORUS CONCENTRA- 
TIONS IN FLOWING IRRIGATION WATER 
ON PADDY SURFACE, 

First Laboratory of Soil and Fertilizer, Environ- 
ment Div., Chugoku Nat. Agricultural Experiment 
Station, Fukuyama, Hiroshima, 721 Japan. 

For primary bibliographic entry see Field 5B. 
W88-06827 


STUDIES ON IMPROVEMENT OF NUTRIENT 
AND WATER SUPPLY IN CROP CULTIVA- 
TION ON SAND DUNE SOIL: 2. EFFECT OF 
FERTILIZER PLACEMENT AND IRRIGATION 
METHOD ON GROWTH AND NUTRIENT 
UPTAKE OF TOMATOES, 

Faculty of Agriculture, Tottori Univ., 
Tottori, 680 Japan. 

For primary bibliographic entry see Field 3F. 
W88-06828 


Koyama, 


EFFECT OF SALINITY ON LEAF IONIC CON- 
TENT AND PHOTOSYNTHESIS OF TAXO- 
DIUM DISTICHUM L., 

Louisiana State Univ., Baton Rouge. Lab. for 
Weland Soils and Sediments. 

For primary bibliographic entry see Field 2H. 
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OXYGEN PRODUCTION AND CONSUMP- 
TION ASSOCIATED WITH THE MAJOR AU- 
TOTROPHIC COMPONENTS IN TWO TEM- 
PERATE SEAGRASS COMMUNITIES, 

College of William and Mary, School of Marine 
Science, Gloucester Point, Virginia 23062. 

For primary bibliographic entry see Field 2L. 
W88-06856 


PHYTOPLANKTON BIOMASS AND NUTRI- 
ENT DYNAMICS IN A TIDALLY INDUCED 
UPWELLING: THE ROLE OF THE NO3:SI04 
RATIO, 

Maurice-Lamontagne Institute, Department of 
Fisheries and Oceans, PO Box 1000, 850 route de 
la Mer, Mont-Joli, Quebec GSH 3Z4, Canada. 
For primary bibliographic entry see Field 2L. 
W88-06858 
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BIOACCUMULATION AND METABOLISM OF 
TRI- AND DIALKYLLEAD COMPOUNDS BY A 
FRESHWATER ALGA, 

Department of Fisheries and Oceans, Great Lakes 
Laboratory for Fisheries and Aquatic Sciences, 
Canada Centre for Inland Waters, Burlington, Ont. 
L7R 4A6. 

For primary bibliographic entry see Field 5B. 
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EFFECTS OF PLANT MOISTURE STRESS ON 
RED PINE (PINUS RESINOSA) SEEDLING 
GROWTH AND ESTABLISHMENT, 

Woodlands Department, Mead Paper Corporation, 
Escanaba, MI 49829. 

C. A. Becker, G. D. Mroz, and L. G. Fuller. 
Canadian Journal of Forest Research CJFRAR, 
Vol. 17, No. 8, p 813-820, August 1987. 11 tab, 26 
ref. U.S. Naval Electronics Systems Command 
Contract N00030-84-C0070. 


Descriptors: *Drought resistance, *Plant growth, 
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Root development, Drying, Red pine, Drought, 
Plant water potential, Dry matter, Reforestation, 
Conifers. 


Red pine 2-0 (root pruned to a length of 20 cm at 
the nursery) and 3-0 bare-root and 1-0 container- 
ized seedlings were subjected to five different wa- 
tering regimes (drying cycles). To avoid destruc- 
tion of the samples, needle rather than xylem water 
potential was measured with a pressure bomb. 
Overall, moisture stress was highly correlated with 
seedling growth and survival. While shoot elonga- 
tion during the drought period was unaffected, 
stressed seedlings showed pronounced decreases in 
cambial activity, secondary needle elongation, sub- 
sequent bud formation, root length, and number of 
active mycorrhizal root tips per centimeter com- 
pared with control treatments. This resulted in 
reduced top and root dry-matter production. Wa- 
tering treatments with average seasonal internal 
moisture stress values in the range of -8 to -11 bar 
(1 bar = 100 kPa) showed no measurable reduc- 
tions in seedling growth. Consistently, less internal 
moisture stress in the containerized seedlings indi- 
cate they are better able to avoid drought. Overall, 
performance of the 2-0 bare-root seedlings was 
superior to that of the 3-0 and containerized stock. 
(Author’s abstract) 
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INFLUENCE OF FLOODING AND SOIL TEM- 
PERATURE ON THE WATER RELATIONS 
AND MORPHOLOGICAL DEVELOPMENT OF 
COLD-STORED BLACK SPRUCE AND WHITE 
SPRUCE SEEDLINGS, 

Toronto Univ. (Ontario). 

S. C. Grossnickle. 

Canadian Journal of Forest Research CJFRAR, 
bp: . No. 8, p 821-828, August 1987. 5 fig, 1 tab, 

ref. 
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Plant water potential, Soil-water-plant relation- 
ships, Root development. 


Fall-lifted, cold-stored black spruce (Picea mari- 
ana) and white spruce (Picea glauca) seedlings 
were planted in a controlled environmental cham- 
ber with an air temperature of 20 degrees C, soil 
temperatures of 10 or 20 degrees C, and flooded or 
nonflooded soil treatments. Stomatal conductance 
was lower in flooded seedlings compared with 
nonflooded seedlings for both black spruce and 
white spruce; black spruce seedlings drained after 
14 days of flooding showed stomatal conductance 
similar to nonflooded seedlings, while drained 
white spruce seedlings had stomatal conductance 
patterns greater than nonflooded seedlings. White 
spruce seedlings had diurnal xylem pressure poten- 
tial patterns slightly more negative in the flooded 
treatment compared with the nonflooded treat- 
ment; measured predawn xylem pressure potential 
was found to be more negative in flooded seedlings 
compared with nonflooded seedlings in both black 
and white spruce. In both species, flooded seed- 
lings 1 day out of cold storage had a greater 


resistance to water flow through the soil-plant- 
atmosphere continuum (RSPAC) compared with 
non-flooded seedlings. After 21 days out of cold 
storage, RSPAC decreased in nonflooded seedlings 
of both species, while flooded seedlings of both 
species had high RSPAC values. For both black 
and white spruce seedlings, flooded soils inhibited 
root growth, while low soil temperatures resulted 
in a reduction in root growth in nonflooded seed- 
lings. Shoot growth of white spruce seedlings was 
not influenced by 21 days of flooding or low soil 
temperature, while the combination of 21 days of 
flooding and low soil temperature in black spruce 
seedlings resulted in less shoot development com- 
pared with nonflooded seedlings. (Author’s ab- 
stract) 
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EFFECTS OF SALINITY AND WATERLOG- 
GING ON THE VEGETATION OF LAKE TOO- 
LIBIN, WESTERN AU: 

Dept. of 


Western Australia Univ., 
Botany. 

For primary bibliographic entry see Field 4C. 
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WATER UPTAKE BY PLANT ROOTS--A SIMU- 
LATION MODEL: I. CONCEPTUAL MODEL, 
Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Inst. de Genie Rural. 

P. Perrochet. 

Journal of Hydrology JHYDA7, Vol. 95, No. 1/2, 
p 55-61, 15 November 1987. 4 fig, 13 ref. 
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*Simulation analysis, *Mathematical models, Soil- 
water-plant relationships, Irrigation, Volumetric 
analysis, Continuity equation, Transpiration, Cli- 
mates, Agriculture, Plant water potential, Root 
distribution, Soil water suction, Irrigation prac- 
tices, Aeration zone, Natural recharge, Artificial 
recharge, Water table. 


Considering on one hand how complex the rela- 
tions between the soil, the plant and the atmos- 
phere are in natural conditions, and on the other 
hand the many experimental studies of particular 
cases already carried out by research workers, it is 
justified and even necessary to idealize the irriga- 
tion problem for better understanding its mecha- 
nisms and determinative aspects. A new attempt to 
define the volumetric sink term added to the conti- 
nuity equation for soil-water flow and describing 
plant water uptake by roots is proposed. This sink 
function allows the introduction of plant param- 
eters and the calculation of the actual transpiration 
rate as a function of time given a pedologic, climat- 
ic and cultural situation. This new definition con- 
siders physical principles that let us describe a 
given soil-plant system with more parameters. In 
this model, the volumetric sink term involves: (1) 
the potential transpiration rate; (2) a root distribu- 
tion function specific to the geometry of the con- 
sidered bulb; and (3) the soil suction dependent 
reducing factor, defined here in a fundamentally 
different way. Apart from the analysis of irrigation 
problems and devices for which this model is de- 
signed, one can easily use it to approach other 
problems related to the unsaturated zone like natu- 
ral or artificial recharge of the groundwater table 
and its relations with vegetation. (Author’s ab- 
stract) 
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SALT TOLERANCE IN THE HALOPHYTE 
SUAEDA MARITIMA L. DUM. GROWTH, ION 
EXCHANGE IN RESPONSE TO ALTERED SA- 
LINITY, 

Sussex Univ., Brighton (England). School of Bio- 
logical Sciences. 

For primary bibliographic entry see Field 2L. 
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IONIC AND WATER’ RELATIONS’ RE- 
SPONSES OF TWO POPULATIONS OF A 
NON-HALOPHYTE TO SALINITY, 

Duke Univ., Durham, NC. Dept. of Botany. 

For primary bibliographic entry see Field 2L. 
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COOL-SEASON TURFGRASS RESPONSES TO 
DROUGHT STRESS, 

Rhode Island Univ., Kingston. Dept. of Natural 
Resources Science. 

For primary bibliographic entry see Field 3F. 
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EFFECTS OF COMBINATIONS OF HEAVY 
METALS ON HILL ACTIVITY OF AZOLLA 
PINNATA, 

Burdwan Univ. (India). Dept. of Botany. 

For primary bibliographic entry see Field 5C. 
W88-07266 


PHYSICALLY-BASED MODEL FOR THE 
AGROHYDROLOGIC PROCESSES, 

For primary bibliographic entry see Field 2A. 
W88-07560 


eS aa OF TWO RECENT MODELS 
ESTIMATING ACTUAL EVAPOTRAN- 

SPIRATION USING ONLY REGULARLY RE- 

CORDED DATA, 

Department of Environmental Resources, Cook 

College, Rutgers University, New Brunswick, NJ 

08903 (U.S.A.) 

For primary bibliographic entry see Field 2D. 
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LAND-USE CHANGES AND WATER RE- 
SOURCES IN A KARSTIC MEDITERRANEAN 
REGION (EVOLUTION DE L’OCCUPATION 
DES TERRES ET RESSOURCES EN EAU EN 
REGION MEDITERRANEENNE KARSTIQUE), 
Centre National de la Recherche Scientifique, 
Montpellier (France). Centre d’Etudes Phytosocio- 
logiques et Ecologiques Louis-Emberger. 

For primary bibliographic entry see Field 4C. 
W88-07567 


GENOTYPIC RESPONSE TO SODIUM CHLO- 
RIDE. SALINITY OF FOUR MAJOR OLIVE 
CULTIVARS (OLEO EUROPEA L.), 

Dept. of Horticulture, Faculty of Agriculture, Ar- 
istotelian Univ., Thessaloniki, Greece. 

For primary bibliographic entry see Field 3C. 
W88-07636 


EFFECTS OF SALINITY AND GIBBERELLIN 
ON WATER CONTENT, GROWTH AND MIN- 
ERAL COMPOSITION OF COWPEA, CALA- 
BRESE AND RED RADISH PLANTS, 

For primary bibliographic entry see Field 3C. 
W88-07672 


ALGAE WITH A TASTE FOR THE UNUSUAL, 
School of Science at the University of Bucking- 
ham, England. 

For primary bibliographic entry see Field 2H. 
W88-07675 


EFFECTS OF SIMULATED ACID RAIN ON 
LEAF WETTABILITY, RAIN RETENTION 
AND UPTAKE OF SOME INORGANIC IONS, 
Bristol Univ. (England). Dept. of Agricultural Sci- 
ences. 

For primary bibliographic entry see Field 5C. 
W88-07689 


EFFECTS OF SULPHUR DIOXIDE AND NI- 
TROGEN DIOXIDE ON THE CONTROL OF 
WATER LOSS BY BIRCH (BETULA SPP.), 
Lancaster Univ. (England). Dept. of Biological 
Sciences. 

For primary bibliographic entry see Field 5C. 
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EFFECTS OF WATER DEFICIT ON VEGETA- 
TIVE GROWTH, FRUIT GROWTH AND FRUIT 
QUALITY IN COX’S ORANGE PIPPIN APPLE, 
Ministry of Agriculture and Fisheries, Levin Hor- 
ticultural Research Centre, Private Bag, Levin, 





New Zealand. 
For primary bibliographic entry see Field 3F. 
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EFFECT OF SOIL WATER POTENTIAL, 
METHOD OF IRRIGATION AND NITROGEN 
ON PLANT WATER RELATIONS, CANOPY 
TEMPERATURE, YIELD AND WATER USE OF 


RADISH, 
Division of Soil Science, Indian Institute of Horti- 
cultural Research, Hessaraghatta Lake P.O., Ban- 
Orinnary bibl hic Field 3F. 
or primary bibliographic entry see Fie! , 
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CHARACTERIZING WATER USE BY IRRI- 
GATED WHEAT AT GRIFFITH, NEW SO’ 





ECOLOGICAL RELATIONSHIPS OF WILD 
ICE, ZIZANIA AQUATICA: 7. SEDIMENT 

NUTRIENT D) ION FOLLOWING _IN- 

TRODUCTION OF WILD RICE TO A SHAL- 

LOW BOREAL LAKE, 

Lakehead Univ., Thunder Bay (Ontario). Dept. of 


Fe T, aartt vihtogrighti Field 4C 
‘or primary biblio; entry see Fie 4 
W38.07946 ihe 


EFFECTS OF A WATER-DEPTH GRADIENT 
ON THE GERMINATION OF LAKESHORE 


PLANTS, 

Ottawa Univ. (Ontario). Dept. of Biology. 
For primary bibliographic entry see Field 2H. 
W88-07948 


2J. Erosion and Sedimentation 


SIZE DISTRIBUTION AND WET DENSITY OF 
SEDIMENT ERODED UNDER SIMULATED 


RAINF. 
Kyushu Univ., Fukuoka (Japan). Faculty of Agri- 


culture. 
K. E and S. Nakai. 
Soil Science and Plant Nutrition, Vol. 33, No. 3, p 


347-354, 1987. 5 tab, 10 ref. 


Descriptors: *Sediment distribution, *Soil density, 
*Soil erosion, *Simulated rainfall, *Sediment trans- 
port, Surface flow, Cohesionless soils, Cohesive 
soils, Particle size, Erosion. 


Masa soil and Red-Yellow soil (Japan) were com- 


pared in terms of the size distribution of the sedi- 
ment (primary particles plus aggregates) eroded 
under simulated rainfall and of the wet density of 
the > 210 micrometer sediment that exists during 
the transport by surface flow. The sediment-size 
distribution for "the Masa soil, which is generally 
coarse-textured and lacks cohesion, was monomo- 
dal showing a peak in the size range of 5-20 
ro igrersanc and Popes sediment — * 
particles aggregates. 

other ery? the largest ey in the sediment-size 
distribution for the Red-Yellow soil, which shows 
a relatively fine texture and high stability of aggre- 
gates, corresponded to the 210-2,000 micrometer 
size range irrespective of the monomodal or bi- 
modal distribution. The sediment eroded from the 
Red-Yellow soil consisted mostly of aggregates. 
The wet sediment density was significantly higher 
for the > 210 micrometer sediment from the Masa 
soil than for the > 210 micrometer sediment from 
the Red-Yellow soil. This difference in wet sedi- 
ment density may account for the difference in the 
transportability between the two sediments. (Au- 
thor’s abstract) 

W88-06825 


DROUGHT-RELATED CHANGES OF GEO- 
MORPHOLOGIC PROCESSES IN CENTRAL 
MALI, 


WATER CYCLE—Field 2 
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Smithsonian Institution, Washington, DC. Center 
jad Earth and A aeceat d Studies. 

or primary bibliographic entry see Field 2E. 
W88-06841 


BENTHIC ENERGY FLOW DURING A SIMU- 
LATED AUTUMN BLOOM SEDIMENTATION, 


Kiel Univ. (Germany, F.R.). Inst. fuer Meeres- 


unde. 
ad Bye bibliographic entry see Field 2L. 


FATE OF ORGANIC CARBON AND NITRO- 
GEN IN EXPERIMENTAL 


MARINE SEDI- 
MENT SYSTEMS: INFLUENCE OF BIOTUR- 
BATION AND ANOXIA, 
Odense Univ. (Denmark). Biological Inst. 
For primary bibliographic entry see Field 5B. 
W88-06865 


SUSPENDED SEDIMENT TRANSPORT, SEDI- 
MENTATION, AND RESUSPENSION IN LAKE 
HOUSTON, TEXAS: IMPLICATIONS FOR 
WATER QUALITY, 

Rice og Houston, TX. Dept. of Geology and 


Geophysi 

J. M. Matty, J. B. Anderson, and R. B. Dunbar. 
Environmental Geology and Water Sciences 
[es Vol. 10, Noes 3, p 175-186, 1987. 10 fig, 


Descriptors: *Sediment transport, *Lakes, *Path of 
pollutants, *Erosion, *Suspended sediments, 
*Water quality, *Sedimentation, Lake Houston, 
Texas, Reservoirs, Rainfall, Wave effects, Water 
circulation, Wind waves, Organic matter, Coli- 
forms, Trace metals, Heavy metals, Metals. 


The influence of sedimentation and resuspension 
on water quality was studied in Lake Houston, a 
reservoir near Houston, Texas. Sediment input to 
the lake was t on the intensity of rainfall 
in the 7325 sq km jeep 3 tt movement 
and resuspension within the shallow lake were 
strongly affected by wave activity and by wind- 
driven circulation. Almost all samples from sedi- 
ment traps at levels between 1 and 5 m contained 
very fine sand and medium to coarse silt, indicating 
that circulation is intense enough to suspend even 
particles of this size. The most rapid transport of 
suspended sediment (< 1 day) occurred in winter 
during sustained northerly winds of >5 m/sec. 
Increased time of suspended sediments 
allowed greater decomposition of organic matter 
and release of trace elements from sediments to 
water column. Organic carbon flux was positively 
correlated with sediment flux. Sediments which 
oy the least degree of resuspension had the high- 

concentrations of trace metals. Coliform bacte- 
fial levels, which exhibit capricious distribution 
and timing in Lake Houston, may also be related to 
resuspension and sediment transport. (Cassar-PTT) 
W88-06883 


VARIABILITY OF THE METAL CONTENT OF 
EPOSITS, 


FLOOD D 

tt of Geography, State University of 
Utrecht, The Netherlands. 
For primary bibliographic entry see Field 5B. 
W88-06887 


TRANSPORT OF FINE-GRAINED  SEDI- 
MENTS IN SHALLOW WATERS, 

California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 

C. K. Ziegler, and W. Lick. 

Environmental Geology and Water Sciences 
EGWSEI, Vol. 11, No. 1, p 123-132, February 
1988. 7 fig, 16 ref. 


Descriptors: *Path of pollutants, *Sediment trans- 
port, *Rivers, *Estuaries, *Suspended sediments, 
*Shallow water, Model studies, Raisin River, Sedi- 
mentation, Bottom sediments, Erosion, Water cur- 
rents, Simulation. 


A numerical model was developed and applied to 
the resuspension, depositicn and transport of fine- 


grained sediments in (1) the Raisin River, a small 
polluted stream flowing into Lake Erie; (2) a river 
flowing into a lake or ocean with a cross-flow; and 
(3) a time-dependent flow in a’simple estuary as 
affected by tidal currents. The model accurately 
described the sediment bed and the resuspension of 
the bottom sediments due to physical processes. 
Vertically integrated differential equations were 
used to approximate the hydrodynamic and sedi- 
ment transport equations. A volume integral 
method was used to derive finite difference equa- 
tions which are second-order accurate, explicit and 
locally conservative. In a simulation of sediments 
in the Raisin River 12 hr after a high flow, net 
erosion occurred where the currents were high 
and net deposition occurred in the rest of the river, 
especially in the turning basin. In the erosional 
areas the net resuspension was zero. In the case of 
the river flowing into a body of water with a cross 
current, erosion occurred in the river channel and 
in an area near the river mouth. Deposition oc- 
curred downstream of the eroded area with a very 
rapid increase in sediment thickness near the river 
mouth at the downstream edge of the eroded area. 
In a simple estuary case, net erosion occurred near 
the mouth of the estuary and a small net deposition 
occurred in the rest of the estuary. Deposition and 
resuspension were both high near the river mouth 
resulting in little net deposition. (Cassar-PTT) 
W88-06890 


MAGNITUDE-FREQUENCY RELATIONSHIP 
OF COASTAL SAND DELIVERY BY A SOUTH- 
ERN CALIFORNIA STREAM. 

San Diego State Univ., CA. 

D. W. Stow, and H. H. Chang. 

Geo-Marine Letters, Vol. 7, No. 4, p 217-222, 
1987. 5 fig, 1 tab, 12 ref. 


Descriptors: *Model studies, *Sediment transport, 

*Sedimentation, *Streams, *Coastai streams, 

*Deltas, *Flood frequency, *Sand, Watersheds, 

Mathematical studies, Prediction, California, 
loods. 


Coastal sand delivery by a stream in southern 
California is estimated based on a numerical model 
which stimulates unsteady flow, sediment trans- 
port, and the associated channel adjustments for a 
stream-delta system. An average annual sediment 
yield of 51,400 cu m/yr is estimated for the San 
Dieguito River, which drains a semiarid watershed 
controlled by dams. Of the total sand delivery by 
the stream, 20.5 percent is contributed from floods 
greater than the 100-year flood; 17.6 percent from 
those between the 50- and 100-year events; 28.4 
percent from those between the 25- and 50-year 
floods; and 33.6 percent from those smaller than 
the 25-year flood. (Author’s abstract) 

W88-07053 


SUSPENDED SEDIMENT LOAD AND ME- 
CHANICAL EROSION IN THE SENEGAL 
BASIN--ESTIMATION OF THE SURFACE 
RUNOFF CONCENTRATION AND RELATIVE 
CONTRIBUTIONS OF CHANNEL AND SLOPE 
EROSION, 

Centre de Sedimentologie et de Geochimie de la 
Surface, Institut de Geologie, Rue Blessig, 67084 
Strasbourg Cedex, France. 

Z. Kattan, J. Y. Gac, and J. L. Probst. 

Journal of Hydrology JHYDA7, Vol. 92, No. 1/2, 
p 59-76, June 30, 1987. 8 fig, 8 tab, 87 ref. 


Descriptors: *Erosion, *Suspended sediments, 
*Hydrograph analysis, *Rivers, *Sediment trans- 
port, *Runoff, *Slope erosion, *Channel erosion, 
Senegal Basin, Model studies, Hydrologic models, 
Hydrographs, Subsurface drainage, Surface runoff, 
Groundwater. 


Suspended sediment dynamics were studied in the 
Senegal Basin using a simple hydrological model 
which allows separation of the different flow com- 
ponents of the annual hydrograph. Data used in 
the analysis were derived from average monthly 
discharges and monthly suspended sediment con- 
centrations (1979-1984) of the 1800-km Senegal 
River at Bakel gaging station, about 600 km from 
the river mouth. Average flow components (in 
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billions of cu m) for the five years were as follows: 
surface runoff, 1.45; subsurface flow, 2.11; and 
groundwater flow, 6.84. During the study period 
the mean annual flow (330 cu m/sec) represented 
only 46% of the mean long-term flow (1903-1984). 
Suspended sediment concentrations were generally 
highest in June-September (up to 721.6 mg/liter) in 
June, 1983, and lowest in March-May (minimum, 
5.6 mg/liter). Average suspended sediment con- 
centration for the 5-year study was 185 mg/liter. 
The mean yearly particulate load carried by the 
Senegal River was 1.9 million tons, a specific trans- 
port of 8.75 tons/sq km/year. Two approaches 
were used to estimate the different contributions to 
the river’s suspended sediment transport. The main 
contribution originated from slope erosion, which 
supplied 50-80% of the total sediment transport, 
and the second originated from channel erosion. 
The suspended sediment concentration in the sur- 
face runoff, primarily calculated by a global annual 
method, ranged from 0.9 to 1.6 g/liter and aver- 
aged 1.3 g/liter. After correction for channel ero- 
sion input, this concentration was reduced to 1.1 
iter. (Cassar-PTT 
88-07108 


ARCTIC PEDOGENESIS: 2. THRESHOLD- 

CONTROLLED SUBSURFACE LEACHING 

EPISODES, 

Environmental Protection Agency, HW-113, Seat- 

tle, WA. 

bd bibliographic entry see Field 2G. 
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CONCEPTUAL CATCHMENT MODEL FOR 
ESTIMATING SUSPENDED SEDIMENT 


G. B. Pant University of Agriculture and Technol- 
Cay. Pantnagar 263 145, U. P., India. 

S. Kumar, and R. A. Rastogi. 

Journal of Hydrology JHYDA7, Vol. 95, No. 1/2, 
p 155-163, 15 November 1987. 6 fig, 1 tab, 12 ref. 


Descriptors: *Mathematical models, *Catchment 
areas, *Soil erosion, *Sediment yield, *Suspended 
sediments, *Sediment transport, Graphical analy- 
sis, Prediction, Continuity equation, Storm runoff, 
Excess rainfall, Rainfall-runoff relationships, Sedi- 
ment concentration, Watersheds, Sediment load, 
Soil conservation, Reservoir silting, India. 


A conceptual catchment model of the instantane- 
ous unit sediment graph was developed for sedi- 
ment graph prediction and to determine the effect 
of soil conservation measures on sediment flow for 
a mountainous watershed by routing mobilized 
sediment through a series of linear reservoirs. It is 
noteworthy that the model does not require that 
the geometric configuration of a given watershed 
be explicitly accounted for; the suspended sedi- 
ment dynamics are represented by a spatially- 
lumped continuity equation and a linear storage 
law. The sediment graphs generated by convolu- 
tion of the instantaneous unit sediment graph with 
mobilized sediment were compared with the natu- 
ral observed ones on the Chaukhutia watershed 
comprising an area of 452 sq km of the Ramganga 
reservoir catchment. The mobilized sediment 
during a storm was related to rainfall excess and 
the parameters of the model were estimated utiliz- 
ing fourteen sediment events observed during the 
years 1976-84. The close agreement between the 
computed sediment graphs and the observed 
graphs is very favorable. By means of this simple 
method of calculation in which a very limited 
number of parameters is involved, an accuracy is 
attained that more than satisfies the practical re- 
uirements. (Author’s abstract) 
88-07199 


BOAT TRAFFIC, SEDIMENT RESUSPENSION 
AND TURBIDITY IN A BROADLAND RIVER, 
University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 5B. 
W88-07207 


CRITERION FOR THE EFFECT OF SUSPEND- 
ED SEDIMENT ON NEAR-BOTTOM VELOCI- 
TY PROFILES, 


Institute of Oceanographic Sciences, Taunton, 
United Kingdom. 

R. L. Soulsby, and B. L. S. A. Wainwright. 
Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 3, p 341-356, 1987. 5 fig, 24 ref. 


Descriptors: *Sediment-water interfaces, *Flow 
profiles, *Bottom currents, *Sediment transport, 
*Streamflow, *Suspended sediments, Velocity 
curve, Flow velocity, Particle size, Flow friction, 
Shear stress, Ocean bottom. 


The effect of suspended sediment on the shape of 
near-bottom velocity profiles has been investigated 
theoretically and in the laboratory by a number of 
authors. However, because the resulting expres- 
sions for the profile are generally complicated, 
such effects are often neglected by engineers ana- 
lyzing measured profiles. A criterion for the condi- 
tions of flow velocity and sediment grain-size is 
presented under which it is permissible to neglect 
the sediment effects. Where it is not, an estimate of 
the resulting error in the friction velocity is given. 
A direct method is presented for obtaining the 
friction velocity (and hence bed shear-stress) from 
velocity profiles measured under mobile sediment 
conditions, which takes account of the suspended 
sediment effects. (Author’s abstract) 

W88-07248 


DESIGN OF STABLE ALLUVIAL CHANNELS, 
Hydraulics and Coastal Engineering Group, 
Kuwait Institute for Scientific Research, P. O. Box 
24885, Safat, Kuwait. 

For primary bibliographic entry see Field 2E. 
W88-07252 


NONLINEAR SOLUTION OF AGGRADATION 
AND DEGRADATION IN CHANNELS, 

Detroit Water and Sewerage Dept., MI. 

M. A. Gill. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 5, p 537-547, 1987. 4 fig, 8 ref. 


Descriptors: *Channels, *Alluvial channels, *Sedi- 
ment transport, *Channel erosion, *Soil, *Sedi- 
ment-water interfaces, *Aggradation, *Degrada- 
tion, *Mathematical models, Alluvial rivers, River 
beds, River flow, Differential equations. 


Aggradation occurs in an alluvial river when the 
imposed sediment-supply rate exceeds the sedi- 
ment-transport capacity of the flow; conversely, 
the flow tends to degrade the river channel when 
its sediment-transport capacity is in excess of the 
sediment-supply rate. A sediment-laden river flow 
is generally very complex and it is extremely diffi- 
cult at present to develop analytical solutions for 
aggradation and degradation river processes. A 
perturbation solution is presented for the non- 
linear aggradation/degradation problem. Consider 
a stable sediment-transporting flow in a wide rec- 
tangular channel; at a given instant of time, its 
sediment-supply rate is suddenly perturbed (in- 
creased or decreased) at an upstream station. The 
first-order solution is a published previously linear 
solution the second-order solution presented ac- 
counts for the non-linear character of the aggrada- 
tion/degradation equation. The predicted profiles 
were compared with the experimental results of 
Soni et al. The agreement between theory and 
experimental observations is good, especially for 
aggradation. The limiting curve for the extreme 
non-linear situation is within the usual scatter 
range of the linear solution indicating that in many 
situations, the linear solution by itself may provide 
reasonably accurate predictions. For the degrada- 
tion problem, non-linear correction is needed in 
most cases. (Shidler-PTT) 

W88-07253 


SOME HYDROLOGIC IMPACTS OF PLOW- 
ING RANGELAND SOILS, 

Utah State Univ., Logan. Watershed Science Unit. 
For primary bibliographic entry see Field 4C. 
W88-07291 


COLORS OF GLACIER WATER, 
For primary bibliographic entry see Field 2H. 


W88-07446 


TURBIDITY CURRENT SIMULATION IN A 
DIVERGING 

Kyushu Univ., Fukuoka (Japan). Dept. of Civil 
Engineering. 

J. Akiyama, and H. G. Stefan. 

Water Resources Research WRERAO, Vol. 24, 
No. 4, p 579-587, April 1988. 11 fig, 31 ref. DOC 
Grant NA83-AA-D-00056. 


Descriptors: *Model studies, *Sediment transport, 
*Density currents, *Turbidity currents, *Simula- 
tion, *Erosion, *Deposition, *Turbidity, Water 
currents, Spatial distribution, Mathematical studies, 
Equations, Sediments. 


Spatially varied turbidity currents with erosion and 
deposition of sediment occurring in slightly diverg- 
ing-sloping channels with a rectangular cross sec- 
tion were simulated. The model consists of cross 
section integrated equations for conservation of 
volume and mass, x momentum equation, and em- 
pirical relationships for water entrainment and 
sediment entrainment. The continuity equation for 
the sediment bed was coupled with the equations 
for the flow in order to simulate the change of bed 
elevation due to erosion and deposition of turbidity 
currents. The gradually varied flow equations 
were solved. The simulations show that (1) under- 
flows in diverging channels do not reach a normal 
condition, (2) three different types of turbidity 
currents can be simulated, and (3) turbidity current 
behavior is sensitive to particle size, water viscosi- 
ty, channel slope, as well as channel diverging 
angle when channel aspect ratio is small. (Author’s 
abstract) 

W88-07448 


DEPRESSION OF PRIMARY PRODUCTION 
BY HUMIC MATTER AND SUSPENDED SEDI- 
MENT IN LIMNOCORRAL EXPERIMENTS 
AT SOUTHERN INDIAN LAKE, NORTHERN 
MANITOBA, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field 2H. 
W88-07638 


USING LANDSAT MULTISPECTRAL SCAN- 
NER DATA TO ESTIMATE SUSPENDED SEDI- 
MENTS IN MOON LAKE, MISSISSIPPI, 
Agricultural Research Service, Beltsville, MD. 
Hydrology Lab. 

For primary bibliographic entry see Field 7B. 
W88-07657 


RELATIONSHIP OF GULLY SIDEWALL 
SHAPE TO SEDIMENT PRODUCTION, 

Soil Conservation Service, Gunnedah (Australia). 
R. J. Crouch. 

Australian Journal of Soil Research ASORAB, 
Vol. 25, No. 4, p 531-539, 1987. 3 fig, 1 tab, 13 ref. 


Descriptors: *Erosion, *Gully erosion, *Bank ero- 
sion, *Water pollution sources, *Erosion rates, 
*Sediment sources, Gullies, Shape, New South 
Wales, Australia, Undercutting, Prediction, Geo- 
morphology. 


Reports of gully side erosion describe a range of 
side forms. The lack of information on the relative 
importance of the various forms in terms of sedi- 
ment production hinders the identification of the 
major sediment sources within the gullies. Obser- 
vations of gully sides in a catchment in New South 
Wales showed a range of side forms being eroded 
at significantly different rates. Side classification 
and measurement by survey and erosion pins 
showed that vertical sides, subject to undercutting, 
had the highest erosion rate (75 mm/year) fol- 
lowed by vertical fluted walls (37 mm/year). 
These different rates are critical in predicting 
present and future rates of erosion and identifying 
sediment sources within gully systems. (Author’s 
abstract) 

W82-07703 





RAINFALL CONDITIONS AND EROSIVITY IN 
THE NJALA AREA OF SIERRA LEONE, 

t of Environmental Studies and Geog- 

Nijala University College, University of 

ierra Leone, Private Mail Bag, Freetown, Sierra 


Leone. 
a 


journal f Environmental ement 
JEVMAW, Vol 26, No. 1, p 1-7, January 1988. 2 
fig, 4 tab, 11 ref. 


Descriptors: *Soil erosion, * *Rainfall in- 
tensity, *Rainfall impact, *Rainfall-runoff relation- 
ships, Erosion rates, Energy intensity, Rainfall, 
Seasonal variation, Soil water, Infiltration, Sierra 
Leone, Dry farming, Correlation analysis, Soil 
loss, Kinetic energy. 


Where there is marked seasonality of rainfall cou- 
pled with rainstorms of high intensity, an increase 
in soil erosion potential occurs where farming is 
practiced because the ground is devoid of vegeta- 
en Ss a 
concentration of rainfall in short seasons is wide- 
spread in Sierra Leone. A wet period of high- 
intensity rainfall alternates with a long, dry period. 
Erosion potential becomes more severe 
soil moisture levels in the wet season are high and 
the intensity of rains is often greater than infiltra- 
tion. The rainfall properties in Sierra Leone are the 
—— a ae ractices and conser- 
vation measures. The rainfall characteristics and 
erosive ability in the Njala area of Sierra Leone 
were investigated. ee eee 
large farming areas in West Africa, where farm- 
lands are bare at the advent of the wet season. 
Three notable normally used to meas- 
ure rain erosivity were used. These include: the 
energy intensity value at its maximum 30-minute 
intensity (EI sub 30 index), an index developed for 
use in West Africa calculated by multiplying the 
cm of rainfall of a rainstorm by its 7.5-minute 
maximum intensity (AI sub m index), and the in- 
tensities > 25 mm/hour (K>1). The AI sub m 
erosivity Sesion Woon tha WOM phedhdine in capleiniog 
soil erosion, even though wind was excluded from 
the computation. This index has the following ad- 
vantages over the others: it takes into account 
maximum rain intensity and intense storms lasting 
over a period of time, it is simply computed, and it 
does not lower the maximum rainstorm intensity 
for short storms. Results of the correlation be- 
tween the various indices and erosion generally 
pa = only slight relationships. On the whole, 
more significant relationships existed between rain- 
fall and soil loss than between rainfall and runoff. 
(Wood- 
'W88-07710 


HYDROLOGY AND SEDIMENT TRANSPORT 
IN SMALL WATERSHEDS, 

Agricultural Research Service, Temple, TX. 
— Williams and Water Research Lab. 


IN: ‘Agricultural 
Iowa State University 
141-151, 38 ref. 


Descriptors: *Small watersheds, *Sediment trans- 
port, *Hydrologic models, *Watersheds, Water 
quality, Model studies, Simulation analysis, Ero- 
sion, Rainfall-runoff models, Routing, Sediment 
yield, Sedimentation, Overland flow, Cycling nu- 
trients, Pollutants. 


ement and Water Quality. 
Ames, Iowa. 1983. p 


Sediment transport models useful in water quality 
assessment can be divided into two broad catego- 
ries according to the nature of the pollutant to be 
modeled (toxic or chronic). Si events are gen- 
erally appropriate for toxic pollutants because ex- 
cessive concentration may cause damage during a 
runoff event. Conversely, long-term simulation 
models are appropriate for estimating accumula- 
tions that cause chronic problems. Single event 
sediment transport models usually estimate upland 
erosion by rainfall and runoff and sediment trans- 
port in overland flow and channels. They are 
generally designed for routing sediment graphs and 
estimating the dynamics of particle-size distribu- 
tions. Since the time scale is relatively short and 
routing is available, the spatial scale can be expand- 
ed to accomodate complex watersheds. Routing 
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increases prediction accuracy on complex water- 
sheds and allows determinations of subwatershed 
contributions to total sediment yield as well as 
locations and amounts of deposition and degrada- 
tion. Long-term sediment simulation models gener- 
ally do not have routing components, but require 
considerable computing time in maintaining a 
water balance and estimating crop and residue 
— continuously. Because of these time-consum- 

ig processes and the usual long-term simulations, 
the spatial scale is ghar sngg Seem to small, relative- 
ly lowever, long-term simu- 
lation models provide a means for evaluating the 
effects of agricultural management on sediment 
yield because they produce frequency distribu- 
tions, not just single event amounts. They are 
capable of Ts crop growth, residue decay, 
nutrient cycling, temperature, and other fac- 
tors that affect hydrology and erosion-sedimenta- 
tion. It can be seen that the long-term simulation 
models are not very sensitive to errors in estimat- 
ing initial conditions. (See also W88-07820) (Lantz- 
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POTENCY FACTORS AND LOADING FUNC- 
TIONS FOR PREDICTING AGRICULTURAL 
NONPOINT SOURCE POLLUTION, 
For ort — bablicorcniee os Field 5B. 

‘or phic entry see Fie! 
WEeoTssO 


EROSION AND SEDIMENT YIELD: SOME 
METHODS OF MEASUREMENT AND MOD- 


iG. 
Geo Books, Re; 5 meng gig Norwich a ig 
1984. 218 p. Edited by R. F. Hadley and D. 
Walling. 


Descri : *Erosion, *Sedimentation, *Erosion 
rates, *Soil erosion, *Sediment erosion, *Hydro- 
logic models, ae yield, Mathematical 
Regression analysis, Sediment transport, 
Suspended sediments, Sediment discharge, Sedi- 
ment load, Dissolved solids, Reservoir silting, 
Mathematical studies, Model studies. 


This book presents some methods of measuring 
erosion and sediment yield of solid matter and 
solutes in a variety of environments and land uses. 
Some are also presented for utilizing ero- 
sion and sediment yield data in the development of 
regression equations and mai tical models de- 
signed to to ee oon redictive and estimation capa- 
ities. The indivi vidual chapters assembled in this 
book include: (1) simple methods of measurement 
of upland erosion and sediment yield; (2) qualita- 
tive methods of estimating sediment yield; (3) 
methods of measurement of suspended load and 
bedload of streams; (4) measurement of dissolved 
loads in streams; (5) methods of measurement of 
reservoir sedimentation and trap efficiency; (6) em- 
age estimates of upland soil loss; and (7) model- 
ing of sediment yield. The methods presented are 
representative of current research in the field of 
erosion and sediment transport. These methods are 
intended to be useful to scientists and engineers 
who are initiating research and data-collection pro- 
grams concerned with erosion and sedimentation 
pase wei (See W88-07896 thru W88-07903) 
(Geiger-PTT) 
W88-07895 


MEASURING AND PREDICTING SOIL ERO- 


SION, 
Geological Survey, Denver, CO. 
R. F. ley. 

IN: Erosion and Sediment Yield: Some Methods of 
Measurement and Modelling. Geo Books, Regency 
Howse Norwich (England). 1984. p 1-14, 4 fig, 2 
tab, 31 ref. 


Descriptors: *Erosion, *Sediment yield, *Soil ero- 
sion, *Channel erosion, *Geomorphology, *Hy- 
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Many field methods have been developed to pro- 
vide measurements of the quantity of soil that is 
eroded in a specific period of time. These measure- 
ments, together with data on precipitation, soil and 
vegetation characteristics, topography, and land 
use can be used to develop empirical relations for 
predicting of soil erosion and estimating sediment 
yield. Field experiments designed to measure soil 
erosion are generally conducted on small plots or 
drainage basins < 5 sq km in size. Establishment of 
slope transects with a series of steel pins or nails 
has been frequently employed to measure erosion. 
Mass movement of the soil mantle can be measured 
by drilling rows of holes in the soil to a depth of 
0.9 to 1.2 m and normal to the slope and along a 
contour. These holes are filled with glass beads. 
Excavation of the site at a later time will show any 
downslope movement of the soil mantle in cross 
section. Techniques for monitoring morphological 
changes in stream channels similar to those de- 
scribed for hillslopes can be easily installed at little 
expense. Channel cross section can be surveyed 
annually or at any desired interval to monitor 
erosion, aggradation, and changes in channel posi- 
tion in the floodplain. In small basins where reser- 
voirs have been constructed, data can be collected 
at the reservoir on runoff and sediment yield by 
using the reservoir asa gaging station. The Univer- 
sal Soil Loss Equation is now the most widely used 
equation for soil loss prediction. Rainfall simulators 
help to collect soil-loss data rapidly and allow 
control of the duration and intensity of rainfall. 
The Pacific Southwest Interagency Committee 
(PSIAC) method is a simple qualitative method for 
evaluating sediment yield. The PSIAC method 
involves the qualitative rating of a drainage basin 
based on nine factors that represent surface geolo- 
gy, soils, climate, runoff, vegetation, land use, and 
erosion characteristics. Estimates of sediment yield 
made with the PSIAC method correlated closely 
with measured sediment yields. (See also W88- 
07895) (Geiger-PTT) 
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The Soil Loss Estimator for Southern Africa 
(SLEMSA) model was used to estimate annual soil 
losses due to rainfall from arable lands on the 
Zimbabwe highveld. The model was devised to 
estimate soil losses from sheet erosion arising from 
the agricultural practices on the land between the 
terraces. The SLEMSA model has been incorpo- 
rated into a design procedure to develop safe farm- 
ing systems for arable lands. The model was built 
from a limited amount of field plot data supple- 
mented by expert opinion from a multidisciplinary 
team of specialists. The SLEMSA model rates field 
practices in order of erosion hazard and gives good 
predictions of absolute soil loss for a wide range of 
common cropping conditions on the Zimbabwe 
highveld. Five control variables were identified in 
the Zimbabwe program: seasonal rainfall energy; 
the amount of rainfall energy intercepted by the 
crop; soil erodibility; slope length; and slope per- 
cent. Although the SLEMSA model is in a rela- 
tively early stage of development, it has performed 
sufficiently well in comparative field tests. Steps 
are being taken to improve its weakest point, the 
submodel for fallow conditions, and provide a 
better quantitative definition of the soil erodibility 
based on research data. (See also W88-07895) 
(Geiger-PTT) 
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The standard approach used by most government 
agencies for measuring sediment yield is to estab- 
lish permanent stations at river sites where the 
amount of sediment passing that station (unit 
weight per day) is measured either periodically, or 
continuously. Periodic measurements are suitable 
for determining mean values averaged across the 
cross-section. Continuous methods rely on the op- 
eration of a device that monitors suspended sedi- 
ment concentrations, usually at a single point near 
the bank. An alternative direct approach to meas- 
uring sediment yields is to monitor the accumula- 
tion of sediment deposits on the beds of reservoirs 
and at delta fronts. These measurements are usual- 
ly carried out seasonally and are thus only suitable 
for determining annual totals. Amounts of sedi- 
ment are measured as volumes and accompanying 
measurements of density must be made if accumu- 
lated weights of sediment are to be found. The 
finest fraction of the sediment is not measured by 
this method as this fraction remains in suspension 
and either passes through the reservoir and out 
over the spillway or, in the case of coastal deltas, 
passes out to sea. The use of the river gaging 
station in sampling sediment transport is described. 
Errors incurred in suspended sediment sampling 
may be calculated by mathematical expressions. 
Manual and mechanical methods of withdrawal of 
single samples for measuring suspended sediments 
are described. Several samplers have been devel- 
oped by the United States Federal Interagency 
Sedimentation Project for sampling suspended 
sediment from many points across a river section. 
Bed load samplers are also described. Tracing of 
bed load movement may be carried out using natu- 
rally occurring contrasts in bed material character- 
istics or using artificial labelling. Suspended sedi- 
ments may be determined in the laboratory by 
filtration, light tranmissibility, sieving, and electro- 
pd techniques. (See also W88-07895) (Geiger- 
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Sediment yield models vary considerably to acco- 
modate the wide range of water resources prob- 
lems where sediment yield estimates are needed. 
These water resources problems have been catego- 
rized as follows: (1) erosion control planning, (2) 
water resources planning and design, and (3) water 
quality modelling. The simplest models are gener- 
ally used in erosion control planning where only 
the mean sediment yield is needed. However, more 
complex models have been developed and used to 
estimate sediment yields from individual storms. 
Certain water resource planning activities and 
water quality modelling usually require simulation. 
Here the time sequence of sediment yield is includ- 
ed. Modelling the time sequence of sediment yield 
requires a more general formulation involving time 
distributions of sediment producing rainstorms, 


runoff events, or of the sediment yield events 
themselves. The selection of the proper model to 
be used for a particular problem depends on many 
factors including the available data and the risk 
involved. (See also W88-07895) (Author’s abstract) 
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The Helley-Smith bed load sampler is a direct- 
measuring sampler intended for use in rivers with 
flow velocities up to 3 m/s and with sediment sizes 
up to medium gravel. Its pressure-difference design 
creates excessive hydraulic efficiency, about 150%; 
apparently this does not affect greatly the sedi- 
ment-trapping efficiency of the sampler. Sediment- 
trapping characteristics of the Helley-Smith bed 
loader sampler were studied by comparing sedi- 
ment transport rates as measured with the Helley- 
Smith sampler with those measured utilizing an 
open slot constructed across a streambed. ic 
data indicate that the Helley-Smith bed load sam- 
pler, for the majority of sediment sizes available in 
the study, is 90 to 100% efficient, but efficiency 
decreases somewhat with increases in transport 
rate. Modifications of the basic data to normalize 
the data sets and correct for statistical procedures 
indicate that the trap efficiency is 100 to 110% and 
varies little with changes in transport rate. Recom- 
mended procedure for using the Helley-Smith bed 
load sampler requires about 20 equally spaced, 
cross-channel sampling locations. Each location is 
sampled for a duration of 30 to 60 seconds on each 
of two separate traverses across the river. This 
procedure enables determination of mean bed load 
transport rate, as well as providing insight into 
spatial and temporal variations in transport rates. 
The Helley-Smith bed load sampler has been used 
to measure bed load in a variety of rivers ranging 
in channel size from less than 4 m wide to more 
than 6000 m wide, and transporting bed load rang- 
ing in size from medium sand to coarse gravel. Use 
of the sampler to measure bed loads for the Tanana 
River in Alaska and the Snake and Clearwater 
Rivers in Idaho is described. (See also W88-07895) 
(Author’s abstract) 
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An efficient method for making a good reservoir 
sedimentation survey and the procedure for deter- 
mining the sediment yield from a watershed are 
described. Equipment and manpower needs, safety 


precautions, computational methods, suggested 
analyses of sediment samples, and other compo- 
nents needed to complete a sedimentation survey 
are described. Accuracy problems associated with 
many past reservoir sedimentation surveys can be 
avoided by systematic procedures and techniques. 
Each reservoir must be considered individually 
and its base line and range layout carefully planned 
before the survey begins. A table and alidade 
can be used to map readily 2d accurately the 
exposed deltaic deposits, spillway and shoreline 
contours and range ends. Use of an engineer’s level 
is suggested for vetical control. A sonic depth 
recorder electrically pulsed by a switch on the 
cable meter can be used to automatically plot 
water depth versus distance as it is moved across 
the reservoir on each range. Manual sounding 
techniques may also be used to record depth. A 
gamma probe can be used to measure the volume- 
weight of the saturated deposited sediment in 
place. A piston type sampler can be used to 
remove an undisturbed sample for further determi- 
nation of its physical properties. Reservoir capac- 
ity is best determined by the stage-area curve 
method. The average-contour method can be 
easily adapted to computer use to determine capac- 
ities and sediment volumes and distribution. Sedi- 
ment accumulation should be expressed as a total 
weight of sediment. Sediment yield can be deter- 
mined from the deposited sediment weight by ap- 
plying a reservoir sediment trap efficiency value to 
account for the sediment that passed through the 
reservoir. (See also W88-07895) (Geiger-PTT) 
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Hazard Lake, located in Kluane National Park, the 
Yukon, is an i lake formed in 1966 by 
the surge of the Steele Glacier. Since 1975 it has 
drained annually by means of a subglacial tunnel. 
During July 1979, observations were made of lake 
processes before drainage and of sections described 
in the lake bottom after drainage. Three facies 
associations are believed to represent prelake, 
stable lake, and annual draining phases. Gravel 
commonly found at the base of sections represents 
deposition in a braided fluvial system prior to 1966. 
Lake sediments deposited between 1966 and 1975 
are dominantly graded laminated silt deposited by 
turbid underflow from the major inflow stream. 
Lamination is probably caused by diurnal under- 
flow events or daily variation in strength of under- 
flow. No ‘winter’ clay component of varved sedi- 
ments is observed. During drainage a regressive 
sequence is deposited as the lake level drops, with 
sand-dominated sediments overlapping laminated 
silt where the main inflow stream enters the lake. 
This is followed by local fluvial deposition along 
the course of the reestablished stream. During fill- - 
ing a transgressive sequence is deposited as the 
lake level rises. Sand-dominated deltaic sedimenta- 
tion is followed by deposition from underflow, 
resulting in laminated and massive silt and clay. 
These fine-grained facies separate sand facies and 
demark individual filling events but are easily 





eroded. Thus it is not possible to identify the 
effects of each individual drainage-filling cycle in 
the sediments. After drainage the lake remains 
empty until the next melt season, during which 
time a braided stream is established in the lake 
basin, depositing sands and gravels and eroding 
lake sediments. (Author’s abstract) 
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The 15-km segment of the Santa Cruz River, tra- 
versing the San Xavier Indian Reservation, near 
Tucson, Arizona, has undergone major environ- 
mental changes during the past 8000 yr. The Holo- 
cene alluvial sequence for this segment, called the 
San Xavier reach of the Santa Cruz River, shows 
three major episodes: aggradation until 8000 yr 
B.P. by a braided stream; channel erosion from 
8000 to 5500 yr B.P.; and subsequent vertical ag- 
gradation of the flood plain, punctuated by short 
periods of arroyo cutting. The major changes in 
the fluvial regime were probably the result of 
climatic changes, but cycles of arroyo cutting and 
filling during the past 2,500 yr were probably the 
result of unstable internal geomorphic a 
flooding, and human impacts on the flood 
The alluvial history of the San Xavier reach 
pronounced effect on the preservation of aie 
ological remains Environmental changes on the 
flood plain, including arroyo cutting and filling, 
i formation and destruction, and sand-dune 
devel t, led to the disruption and reorganiza- 
tion of Hohokam settlement and subsistence pat- 
terns between 1150 and 500 yr B.P. (Author’s 


abstract) 
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The Erosion-Productivity Economics Model 
(EPEM) was develo by USDA’s Economic 
Research Service to help policy analysts estimate 
and evaluate long-term economic effects of ero- 
sion-induced productivity changes. This micro- 
computer-based mathematical program integrates 
information from many different sources. These 
include outputs from the Erosion-Productivity 
Impact Calculator (EPIC), the Erosion-Productivi- 
ty Impact Simulator as well as the partial enter- 
prise budgeting system and other production eco- 
nomics information developed for the 1985 Re- 
sources Conservation Act (RCA) by Iowa State 
University’s Center for Agricultural and Rural De- 
velopment in conjunction with the U.S. Depart- 
ment of Agriculture’s Soil Conservation Service. 
EPEM’s output allows static comparisons of esti- 
mated revenues, costs, net returns, and erosion 
rates for specified management systems, such as 
crops in rotation, tillage method, and soil conser- 
vation practice by Major Land Resource Area 
(MLRA) and by RCA soil group. Revenues and 
costs are estimated for the years 1980 and 2030 as a 


function of yield. Estimates of the changes in 
yields over the 50-year period aze based on cumu- 
lative gross erosion funcitons from EPIC simula- 
tions. Eistiovine present value theory, EPEM cal- 
culates net return values for a 50-year’ period, 
allowing the user to compare alternative manage- 
ment systems within or between RCA soil groups 
and MLRA’s. For illustration pu sample 
crop udgets, prices, yields, and erosion levels for 
12 Major Land Resource Areas, 4 conservation 
tillage practices, and 4 land groups were devel- 
oped. ( 
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GEN, AND PHOSPHORUS CONCENTRA- 
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OXIDATION OF SULFUR DIOXIDE BY 
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The oxidation of S(IV) by ozone in aqueous solu- 
tion was studied in highly dispersed droplets in a 
laboratory cloud chamber at 20 degrees C. Urban 
air was used. Ozone concentrations ranged from 15 
to 120 ppb, orders of magnitude lower than most 
previous works. Rate constants were derived from 
differential — determination, rather than 
from rates of decay of bulk reactants. Comparison 
of these results with those from previous work 
indicates that the reaction rate is first order with 
respect to ozone. The second-order reaction rate 
constants found in this work lay between, or close 
to, other recent results, and could be represented 
by: k = 12300 (H(+) to the minus 0.51 power)/ 
M/second. (Author’s abstract) 
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Dissolved concentrations of Fe, Mn, organic 
carbon, Cd, Cu, Pb, Zn, and pH were determined 
in the water column and interstitial waters of Esth- 
waite Water, a seasonally anoxic lake. Sampling 
was done on 39 occasions throughout a 12-month 
period. Trace metals concentrations were low 
throughout the year in both water column and 
pore water. Some remobilization appeared to 
occur at the sediment-water interface, but sedi- 
ments deeper than 3 cm acted as a sink throughout 
the year. Variations in metals levels were largely 
associated with increased loading during periods of 
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heavy rainfall. During summer, concentrations of 
Cu and Zn in the waters overlying the sediments 
were higher because of release from decomposing 
algae. Enhanced concentrations of Cd, Cu, Pb, and 
Zn were seen during periods of much reduced 
mixing during ice cover. Dissolved and particulate 
Fe and Mn levels had large seasonal variations, but 
these did not influence trace metal concentrations. 
(Cassar- 
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Numerical modeling by a finite difference method, 
incorporating the effects of vertical variations in 
pressure, temperature, salinity, and porosity, shows 
that mass transport by diffusion may be a major 
brine-forming process in sedimentary basins con- 
taining halite beds. Vertical fluxes of dissolved 
NaCl are greatest when the subsidence rate is slow. 
At subsidence rates of 20 m/m.y, more than 250 m 
of salt can be dissolved over 150 m.y. At rapid 
subsidence rates, such as 500 m/m.y, pore waters 
are advected downward so rapidly that although a 
diffusion front develops above the evaporite, this 
front moves downward as the evaporite subsides, 
and diffusive fluxes at shallow depths are thus low. 
However, under such conditions, the pore water 
column becomes gravitationally unstable as a result 
of thermally-induced density inversions and the 
potential for convective overturn is enhanced with 
accompanying advective salt flux upward. Al- 
though dissolution and diffusion of NaCl are im- 
portant processes in the burial history of evapor- 
ites, they are not adequate by themselves to 
produce the regional salinity versus depth profiles 
that are actually observed in some sedimentary 
basins. Diffusion-induced gradients progressively 
increase with depth whereas gradients actually ob- 
served in sedimentary basins tend to decrease with 
depth. The difference is presumably due to the 
activity of other mass transport mechanisms such 
as advection, convection, and dispersion. (Author’s 
abstract) 

W88-07110 


TRIBUTYLTIN (TBT) IN THE WATERS OF A 
SCOTTISH SEA LOCH ARISING FROM THE 
USE OF ANTIFOULANT TREATED NETTING 
BY SALMON FARMS, 

DAFS Marine Laboratory, P.O. Box 101, Victoria 
Road, Aberdeen AB9 8DB (Great Britain). 

For primary bibliographic entry see Field 5B. 
W88-07117 


CONTINUOUS-FLOW DETERMINATION OF 
MANGANESE IN NATURAL WATERS CON- 
TAINING IRON, 

Institute of Oceanographic Sciences, Brook Road, 
Wormley, Godalming, Surrey GU8 5UB (Great 
Britain). 

For primary bibliographic entry see Field 7B. 
W88-07121 


ENVIRONMENTAL CHEMISTRY OF ZINC IN 
HIMALAYAN SEDIMENTS, 


Division of Soil Science, Sher-e-Kashmir Universi- 
ty of Agricultural, Science and Technology, Shali- 
mar Srinagar-Kashmir, India. 

For primary bibliographic entry see Field 2H. 
W88-07132 


RADIOACTIVE TRACER TECHNIQUES IN 
SPECIATION STUDIES, 

Oslo Univ. (Norway). Dept. of Chemistry. 

B. Salbu. 

Environmental Technology Letters. ETLEDB, 
Vol. 8, No. 8, p 381-392, August 1987. 5 fig, 31 ref. 


Descriptcrs: *Radioactive tracers, *Tracers, 
*Trace elements, *Speciation analysis, *Microche- 
mistry, *Water quality, *Water pollution, *Aquatic 
environments, *Norway, Natural waters, Water 
pollution, Radionuclides. 


Chemically well-defined radioactive tracers are 
useful for the investigation of the physico-chemical 
forms of trace elements as well as radionuclides 
resent in natural waters. The technique is particu- 
larly applicable to the analytical fractionation 
methods used in speciation studies. Furthermore, 
tracer techniques are ideal for the study of micro- 
chemical phenomena (e.g. colloid formation, solid- 
water interactions). The handling of small amounts 
of elements in solution is well established within 
radiochemistry and may be directly applied to 
speciation studies. The information from tracer 
studies cannot be extrapolated with confidence to 
long-term, large-scale, natural conditions because 
the distribution of radioisotopes added to the 
system may not reflect that of the stable element 
originally present. (Miller-PTT) 
W88-0714 A 


ACID DROPS PROJECT: POLLUTION MONI- 
TORING BY YOUNG PEOPLE, 

Field Studies Council, Epping Forest Conservation 
Centre, High Beach, Loughton, Essex IG10 4AF. 
C. H. Thomson. 

Biological Journal of the Linnean Society 
BJLSBG, Vol. 32, No. 1, p 127-135, September 
1987. 3 fig, 8 ref. 


Descriptors: *Acid rain, *Pollution monitoring, 
*Research, Rainfall, Research studies, Weather 
data. 


A project was launched by the Advisory Centre 
for Education (ACE), Cambridge, in 1971. Follow- 
ing publicity in a Sunday Times article, 10,000 
Clean Water Kits were distributed to young people 
throughout the U.K. Each kit contained the neces- 
sary study material to identify chosen freshwater 
indicator species, such as stonefly nymphs, fresh- 
water shrimps and blood worms. Using dase bioin- 
dicators and notes on the presence or absence of 
fish, clean water streams were distinguished from 
three other categories of polluted water. The suc- 
cess of the ACE surveys gave rise to a permanent 

young people’s environmental club called ‘Watch’, 

which is now the junior wing of the Royal Society 
for Nature Conservation. The sheer numbers and 
enthusiasm of young, environmentally concerned 
people, makes possible the gathering of informa- 
tion on a far wider scale than can be professionally 
achieved. The acid drops method was a happy 
compromise between the de-mystification of sci- 
ence, and standard rainfall chemistry collection 
procedure. Two thousand kits were distributed, 
and an estimated 10,000 young people were in- 
volved in collecting acid rain records during Janu- 
ary and February 1985. Fifty percent of record 
forms were completed, less than the 80% for the 
Clean Water project, but considerably more than 
the 10% for the Air Pollution project, suggesting a 
high level of interest and conscientiousness. The 
weather picture was in fact straightforward. A 
stagnating high pressure air stream had been sitting 
over industrial Europe, picking up pollutants and 
blocking the progression of the prevalent south 
westerlies. The movement of this air body west- 
wards, would allow the pollutant filled air mass to 
be drawn into the easterly frontal systems affecting 
the country at the time. The easterly airstream 
therefore, brought cold, wintry, polluted weather. 
The Acid Drops survey successfully demonstrated 
the general meteorological link with acidity pat- 
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terns over the U.K., using a standard technique of 
known error, and on a wider scale than was previ- 
ously possible. (Alexander-PTT) 

W88-07155 


CATION DEPLETION RATE AS A MEASURE 
OF SOIL SENSITIVITY TO ACIDIC DEPOSI- 
TION: THEORY, 

Department of Ecology and Environmental Re- 
search, Swedish University of Agricultural Sci- 
ences, S-750 07, Uppsala, Sweden. 

For primary bibliographic entry see Field 2G. 
W88-07163 


HUMAN GLUTATHIONE PEROXIDASE AC- 
TIVITY IN CASES OF HIGH SELENIUM EX- 


California Univ., Los Angeles. School of Public 
Health. 

For primary bibliographic entry see Field 5C. 
W88-07169 


DISSOLVED IRON AND ORGANIC MATTER 
IN NORTHERN PEATLANDS, 

McGill Univ., Montreal (Quebec). Dept. of Geog- 
raphy. 

T. R. Moore. 

Soil Science SOSCAK, Vol. 145, No. 1, p 70-76, 
January 1988. 4 fig, 2 tab, 39 ref. 


Descriptors: *Path of pollutants, *Iron, *Chemical 
properties, *Iron, *Dissolved solids, *Fens, *Peat 
bogs, Peat soils, Organic carbon, Iron compounds, 
Colloids, Canada. 


Concentration of dissolved (passing through aero- 
bic filtration) iron and organic carbon (DOC) were 
determined in water samples collected from su- 
barctic fens near Schefferville and boreal bogs near 
Sept-Iles, northern Quebec. Total iron and DOC 
concentrations averaged 19.3 and 1.2 mg/L, re- 
spectively, for all the samples analyzed and were 
weakly negatively correlated. The bog waters 
were higher in DOC and lower in total iron than 
the fen waters. Subsurface samples from the fens, 
underlain by iron-rich materials, showed increased 
iron concentrations, whereas the bogs, underlain 
by iron-poor materials, did not. Differences in the 
DOC-:iron ratios can be explained by the different 
pathways of water and sources of DOC and iron in 
the two types of peatland. Reaction of the peat 
water samples with o-phenanthroline suggests both 
organically complexed and fine colloidal and dis- 
solved forms of iron. The continuous variation 
method showed that peak absorbance occurs at 
DOC:iron ratios of 6:1 to 8:1, suggesting that all 
but the subsurface fen samples contained organic 
matter complexes that were undersaturated with 
respect to iron. (Author's abstract) 

W88-07174 


UNSUITABILITY OF WORLD HEALTH OR- 
GANISATION GUIDELINES FOR FLUORIDE 
CONCENTRATIONS IN DRINKING WATER 
IN SENEGAL, 

Department of Human Nutrition, Agricultural 
University, Wageningen, The Netherlands. 

For primary bibliographic entry see Field 3C. 
W88-07213 


IONIC AND WATER RELATIONS RESPONSES 
OF TWO POPULATIONS OF A NON-HALO- 
PHYTE TO SALINITY, 

Duke Univ., Durham, NC. Dept. of Botany. 

For primary bibliographic entry see Field 2L. 
W88-07216 


ESTIMATING THE ATMOSPHERIC INPUT 
OF POLLUTANTS INTO A WATERSHED, 
Michigan Univ., Ann Arbor. Dept. of Atmospher- 
ic and Oceanic Science. 

For primary bibliographic entry see Field 5B. 
W88-07256 





COMPARISON OF EXCESS SULFATE YIELDS 
AND MEDIAN PH VALUES OF RIVERS IN 
NOVA SCOTIA AND NEWFOUNDLAND, 1971- 
1973 AND 1982-1984, 

National Water Research Inst., Burlington (Ontar- 
io). Aquatic Physics and Systems Div. 

For primary bibliographic entry see Field 5B. 
W88-07257 


SUMMARY OF THE IMPACT OF ACID RAIN 
ON ATLANTIC SALMON (SALMO SALAR) IN 
CANADA, 

Fisheries Research Branch, Halifax, Nova Scotia 
B3J 2S7, Canada. 

For primary bibliographic entry see Field SC. 
W88-07258 


INFLUENCE OF PH ON THE TOXICITY OF 
ALUMINIUM AND OTHER INORGANIC CON- 
TAMINANTS TO EAST COAST STRIPED 


BASS, 

Columbia National Fisheries Research Lab., MO. 
For primary bibliographic entry see Field 5C. 
W88-07263 


SPECIFIC SORPTION OF TRACE AMOUNTS 
OF CU, PB, AND CD BY INORGANIC PARTIC- 
ULA’ 


TES, 
Newcastle Univ. (Australia). Dept. of Chemistry. 
For primary bibliographic entry see Field SB. 
W88-07269 


GROUND WATER QUALITY PREDICTION 
USING CLIMATIC INDICES, 
North Texas State Univ., Denton. Dept. of Geog- 


raphy. 

K. M. McGregor, G. A. Marotz, and D. O. 
Whittemore. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 43-48, February 1988. 5 fig, 2 tab, 14 ref. 


Descriptors: *Drought, *Water quality, *Water 
chemistry, *Prediction, *Mineralization, *Ground- 
water recharge, Meteorological data collection, In- 
dexing, Palmer index, Eagleman Aridity Index, 
Aquifers, Correlation analysis, Kansas. 


Drought affects the quality of ground water in 
certain aquifers used by municipalities in Kansas. 
Water quality changes occur as a function of the 
amount of water available for recharge and hence 
to dilute more mineralized ground waters. Several 
measures of meterological drought, including the 
Palmer Index and Eagleman Aridity Index, were 
correlated with water quality data to determine the 
degree of association. Several locations showed 
sharp declines in water quality as the drought 
progressed. The relationships can be used to pre- 
dict possible variations in present and future well- 
water supplies in locations subject to drought- 
induced water quality deterioration. (Author’s ab- 
stract) 

W88-07276 


HYDROCHEMISTRY OF GROUNDWATER AT 
UNIQUE OUTLETS OF THE BET SHEAN- 
HAROD MULTIPLE-AQUIFER SYSTEM, 
ISRAEL, 

Research Division, Hydrological Service of Israel, 
P.O. Box 6381, Jerusalem 91063. 

E. Rosenthal. 

Journal of Hydrology JHYDA7, Vol. 97, No. 1/2, 
p 75-87, January 15, 1988. 2 fig, 3 tab, 21 ref, 
append. 


Descriptors: *Water quality, *Geochemistry, *Aq- 
uifer characteristics, *Geohydrology, Outlets, Ba- 
salts, Carbonates, Source aquifers, Geology, 
Groundwater movement, Israel, Brines, Geologic 
fractures. 


The Bet Shean and Harod Valleys are regional 
recipients and mixing zones for groundwater drain- 
ing to these valleys from a multiple-aquifer system 
which includes carbonate and basalt aquifers and 
deep-seated reservoirs of brine. The outlets of 
these aquifers are located at the mountain border 
separating the valleys from the Gilboa and Ramot 


Issakhar Mountains. The aquifers drain through 
two types of outlets, unique and common. The 
latter type is mainly conditioned by the occurrence 
of fault blocks acting as connecting media between 
the aquifers. Groundwater flowing to the unique 
outlets of the carbonate aquifers are usually of 
bicarbonatic-calcic composition whereas those 
reaching the outlets of basalt aquifers are of chlori- 
dic-sodic assemblage. Ionic ratios of groundwaters 
flowing through different carbonate aquifers do 
not have sufficient contrast to facilitate precise 
identification of source aquifers. In the case of 
basalt aquifers, the ratios are unequivocal and suffi- 
cient contrast enables such an identification. (See 
W88-07300 thru W88-07301) (Author’s abstract) 
W88-07299 


TOWARDS ESTABLISHING ALUMINIUM HY- 
DROXY SILICATE SOLUBILITY RELATION- 
SHIPS FOR NATURAL WATERS, 

Institute of Hydrology, Wallingford (England). 

C. Neal, and R. J. Williams. 

Journal of Hydrology JHYDA7, Vol. 97, No. 3/4, 
p 347-352, February 15, 1988. 4 fig, 14 ref. 


Descriptors: *Acid waters, *Acidity, *Leaching, 
*Aluminum, *Aluminosilicates, *Solubility, *Dis- 
equilibrium models, Bedrock, Mineral water, Cor- 
relation studies, Hydraulic models, Catchments, 
Wales, Stoichiometry, Trace metals, Chemical 
properties. 


A mineral disequilibrium model has been devel- 
oped for amorphous aluminosilicates that is poten- 
tially of value in studies of aluminium solubility 
controls in such catchments as streams, bedrock, 
and soils. This technique has been applied to a 
study of the streams draining the coniferous 
Hafren forest of mid-Wales. It is shown using the 
data obtained from the Hafren forest study and 
from published experimental observations that 
more detailed information on the aluminosilicate 
system is required before the use of such disequili- 
birum models can be justified. Effective use of the 
models requires independent measurement of the 
composition of the natural aluminosilicates in- 
volved. Linear relationship between the log of the 
solubility activity quotient (Q) and pH appears to 
be an artifact in that it assumes a linear relationship 
between the stoichiometric fraction (x) and pH. 
The composition of aluminosilicate minerals pre- 
cipitating in the soil and stream waters may well be 
influenced by hyrological as well as chemical fac- 
tors, and cannot assume simple Gibbsite (Al(OH)3) 
solubility. (Friedmann-PTT) 

W88.07315 


DETERMINING ULTRATRACE METAL CON- 
CENTRATIONS BY INDUCTIVELY COUPLED 
PLASMA EMISSION SPECTROMETRY, 

Oakland Univ., Rochester, MI. Dept. of Chemis- 


try. 
For primary bibliographic entry see Field 5A. 
W88-07384 


PROCESSES AFFECTING THE DISTRIBU- 
TION OF SELENIUM IN SHALLOW 
GROUNDWATER OF AGRICULTURAL 
AREAS, WESTERN SAN JOAQUIN VALLEY, 
CALIFORNIA, 

Geological Survey, Sacramento, CA. 

For primary bibliographic entry see Field 5B. 
W88-07441 


DEUTERIUM IN WATER VAPOR ABOVE THE 
ATMOSPHERIC BOUNDARY LAYER, 

City Coll., New York. Dept. of Earth and Plane- 
tary Sciences. 

For primary bibliographic entry see Field 2B. 
W88-07479 


ALUMINUM SPECIATION IN ACIDIC NATU- 
RAL WATERS: TESTING OF A MODEL FOR 
AL-HUMIC COMPLEXATION, 

Freshwater Biological Association, The Ferry 
House, Ambleside, Cumbria LA220LP, United 
Kingdom. 

For primary bibliographic entry see Field 5B. 
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'W88-07543 


CHARACTERIZATION OF SALINE GROUND- 
WATER RESOURCE QUALITY FOR AQUATIC 
BIOMASS PRODUCTION: A STATISTICALLY- 
BASED APPROACH, 

Solar Fuels Division, Solar Energy Research Insti- 
tute, 1617 Cole Boulevard, Golden, Colorado 


For primary bibliographic entry see Field 3C. 
W88-07550 


DISTRIBUTION OF ENVIRONMENTAL 
CHLORIDE IN RELATION TO SUBSURFACE 
HYDROLOGY, 

Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 
Groundwater Research. 

For primary bibliographic entry see Field 2F. 
W88-07571 


PEATLAND WATER CHEMISTRY IN CEN- 
TRAL ONTARIO IN RELATION TO ACID 
DEPOSITION, 

Canadian Wildlife Service, Ottawa (Ontario). 

For primary bibliographic entry see Field 5B. 
W88-07599 


REGIONAL PATTERNS OF SULFUR RETEN- 
Mr IN WATERSHEDS OF THE EASTERN 
Northrop Services, Inc., Corvallis, OR. 

B. P. Rochelle, and M. R. Church. 

Water, Air, and Soil Pollution WAPLAC, Vol. 36, 
a 1/2, p 61-73, November 1987. 4 fig, 4 tab, 38 
ref. 


Descriptors: *Geochemistry, *Claciology, *Paleo- 
hydrology, *Paleolimnology, *Sulfur compounds, 
*Watersheds, Path of pollutants, Regional analysis, 
Acid rain, Limnology, Deposition, Streams, Reser- 
voirs, Lakes. 


Retention of S was estimated in watersheds of the 
Eastern U.S. by calculating S input-output budgets 
for 678 lake and reservoir watershed systems in the 
Northeast (NE), 98 lake and reservoir and 61 
stream systems of the Southern Blue Ridge Prov- 
ince (SBRP) and 56 stream systems of Shenandoah 
National Park (SNP). Budgets were determined 
based on estimates of deposition.and output (as 
surface water) for each of the sites. A variety of 
estimates of total S deposition were used. Percent 
S retention is high for sites in the SBRP and SNP 
but is distributed around zero for sites in the NE. 
These findings lend support to the hypothesis that 
patterns exist in S retention relative to the extent of 
the Late Wisconsinan glaciation., (Author’s ab- 
stract) 

W88-07609 


COMPOSITION OF ACIDIC MELTWATERS 
DURING SNOWMELT IN THE SCOTTISH 
HIGHLANDS, 

Dept. of Oceanography, The Univ., Southampton 
S09 SNH, U.K. 

For primary bibliographic entry see Field 5B. 
W88-07610 


NUMERICAL CLASSIFICATION OF SALINE 
GROUNDWATER CHEMISTRY IN THE MUR- 
RUMBIDGEE IRRIGATION AREA, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Water 
and Land Resources. 

For primary bibliographic entry see Field 2F. 
W88-07699 


CHEMICAL PROCESSES AND TRANSPORT 
OF PHOSPHORUS, 

Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
For primary bibliographic entry see Field 5B. 


W88-07825 





Field 2—WATER CYCLE 


Group 2K—Chemical Processes 


ATMOSPHERIC DEPOSITION 
ENTS AND PESTICIDES, 

Iowa State Univ., Ames. Dept. of Agronomy. 
For primary bibliographic entry see Field 5B. 
W88-07826 


OF NUTRI- 


DISSOLVED LOADS AND THEIR MEASURE- 
MENT, 


Exeter Univ. (England). Dept. of Geography. 
For pemeey bibliographic entry see Field 7B. 
W88-0 


EFFECTS OF SLUDGE PROPERTIES ON AC- 
CUMULATION OF TRACE ELEMENTS BY 
CROPS, 

Wisconsin Univ., Madison. Dept. of Soil Science. 
For primary bibliographic entry see Field 5B. 
W88-07906 


ELECTRICAL CONDUCTIVITY AND SALINE 
CONCENTRATIONS IN ARID LAND 
GROUNDWATERS, 

Department of Ee i aphy, The University, Not- 
tingham, NG7 2 

For primary bibliographic entry see Field 2F. 
'W88-07914 


EARLY DIAGENESIS = AMINO ACIDS AND 
ORGANIC MATTER TWO COASTAL 


MARINE SEDIMENTS, 

Alaska Univ., Fairbanks. Inst. of Marine Science. 
For primary bibliographic entry see Field 2L. 
W88-07918 


STUDY OF SULPHUR ENRICHMENT IN THE 
HUMIC FRACTION OF MARINE SEDIMENTS 
DURING EARLY DIAGENESIS. 

British Columbia Univ., Vancouver. Dept. of 
Oceanography. 

R. Francis. 

Geochimica et Cosmochimica Acta GCACAK, 
a No. 1, p 17-27, January 1987. 10 fig, 8 tab, 
5 ref. 


Descriptors: *Diagenesis, *Sulfur, *Humic acids, 
*Enrichment, *Isotope fractionation, *Estuarine 
sediments, *Bioturbation, Redox boundary, Sulfi- 
dic boundary, Suboxic boundary, Marine sedi- 
ments, Fjords, Isotope studies, Sulfur isotopes, Ox- 
idation-reduction potential. 


The evolution of the sulfur content of humic acids 
extracted from a near-shore sediment core obtained 
in Jervis Inlet, British Columbia, a typical fjord, 
was investigated. Special attention was taken to 
avoid S contamination of the humic materials 
during extraction. The S/C ratios increased con- 
tinuously with depth to values which strongly 
suggest S addition to the humic matrix during 
early diagenesis by reactions between organic 
matter and H2S or its oxidation products. Their 
isotopic composition supports this view, however, 
subsequent isotopic exchange has obscured the 
mechanism initially involved. Since a large fraction 
of the enrichment occurred above the sulfidic 
zone, redox boundaries, such as the interface of 
anoxic microniches within more oxidized zones, or 
the sulfidic/suboxic boundary of the sediment 
column, must have been important sites for S addi- 
tion. Bioturbation, by increasing the contact be- 
tween sedimentary zones of a different redox 
regime, it will likely enhance such processes. (Au- 
thor’s abstract) 

W88-07919 


STRONTIUM ISOTOPIC EVOLUTION OF 
OIL-FIELD WATERS FROM CARBONATE 
RESERVOIR ROCKS IN BINDLEY FIELD, 
CENTRAL KANSAS, U.S.A. 

Department of Geology, Kansas State University, 
Manahattan, KS 66506, USA. 

S. Chaudhuri, V. Broedel, and N. Clauer. 
Geochimica et Cosmochimica Acta GCACAK, 
— Zs No. 1, p 45-53, January 1987. 5 fig, 3 tab, 

ref. 


Descriptors: *Oil fields, *“Geochemistry, *Hydro- 
geology, *Rock properties, *Minerals, *Strontium 


radioisotopes, *Carbonate rocks, ‘*Diagenesis, 
*Water analysis, Chemical evolution, Mineral- 
water interactions, Kansas, Isotope studies, Calci- 
um, Strontium, Sodium, Potassium, Rubidium, 
Lithium, Magnesium, Chlorine, Bromine. 


Oil-field waters produced from Mississippian 
bonate reservoir rocks in Bindley field, 

an average salinity of about 42.8 mae. They were 
enriched in Ca, Sr, Na, K, Rb, and Li and depleted 
in Mg relative to sea water at the same level of 
either Cl or Br concentration. The average abun- 
dances of different elements are as follows: Na - 
13,460 mg/l, K - —_ Rb - 0.9 mg/l, Li - 12 
mg/l, Ca - 1,515 ry EN 42 mg/l, Mg - 430 mg/ 
1, Cl - 23,000 mg/l, SO4 - 2,630 mg/I, Br - 32 mg/1. 
The super Sr87/Sr86 values of the waters ranged 
between 0.7221 and 0.7230, whereas the values of 
the host carbonate rocks were between 0.7090 and 
0.7093. The very high Sr87/Sr86 values of the 
waters probably occurred as a result of their reac- 
tion with alkali feldspar minerals in buried Precam- 
brian crystalline rocks to the east of the Bindley 
field. Despite their residence in carbonate reservoir 
rocks oil-field waters can retain sufficiently distinct 
isotopic memory that may provide important clues 
about mineral-water interactions in the chemical 
evolutionary history of the waters. The study fur- 
ther indicates that very late diagenetic reactions in 
many carbonate rocks are of minor extent. Differ- 
ence in the Sr isotopic data among the oil-field 
waters suggest that the Sr isotopic data can be used 
as a reliable guide in recognizing existence of sepa- 
rate pools in an oil field. (Author’s abstract) 
W88-07920 


CELESTITE (SRSO4MS)) SOLUBILITY IN 
WATER, SEAWATER AND NACL SOLUTION, 
Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
E. J. Reardon, and D. K. Armstrong. 

Geochimica et Cosmochimica Acta GCACAK, 
Vol. ee No. 1, p 63-72, January 1987. 8 fig, 7 tab, 
28 ref. 


Descriptors: *Geochemistry, *Celestite, *Stronti- 
um compounds, *Seawater, *Saline water, *Brines, 
*Solubility, *Chemical analysis, *Mathematical 
equations, *Temperature effects, Sodium chloride, 
Pitzer relations, Saturate solutions, Thermodynam- 
ics, Minerals. 


Celestite solubility measurements conducted in 
= water at temperatures from 10 to 90 C. i 
ibrium was achieved with respect to a crystalline 
solid phase from both undersaturated and supersa- 
turated solutions. The measurements show that the 
solubility undergoes a maximum near 20 C. Log K 
(solubility product) values for the solubility reac- 
— are adequately described by a mathematical 

by ee as a function of temperature enn 

15 to 363.15 K. Thermodynamic values for 

Gatsieten reaction of SrSO4(S) at 25 C were 
derived. Celestite solubility measurements were 
also determined in NaCl solutions up to 5 molal 
concentration and from 10 to 40 C. These data are 
in good agreement with the previous work of 
Strubel, who reported solubility measurements to 
temperatures of 100 C. The application of the 
Pitzer relations and solubility constants determined 
in this study to calculate celestite solubility in 
NaCl solutions yields excellent agreement between 
predicted values and experimental measurements 
over the entire range of temperature and NaCl 
concentration conditions. For the limited number 
of solubility measurements in seawater-type solu- 
tions and mixed-salt brines, the agreement using 
the Pitzer relations is within 3% of the measured 
solubility. (Author’s abstract) 


NOBLE GAS COMPOSITION OF DEEP 
BRINES FROM THE PALO DURO BASIN, 


TEXAS, 
Bendix Field Engineering Corp., Grand Junction, 
co. 


For primary bibliographic entry see Field 2F. 
W88-07922 


SOLID/SOLUTION INTERACTION: THE 
EFFECT OF CARBONATE ALKALINITY ON 
ADSORBED THORIUM, 


Washington Univ., Seattle. School of Oceanogra- 
h 


phy. 
For primary bibliographic entry see Field 2H. 
W88-07923 


AMINO ACID ADSORPTION BY CLAY MIN- 

ERALS IN DISTILLED WATER, 

Washington Univ., Seattle. School of Oceanogra- 
h 


phy. 

J. I. Hedges, and P. E. Hare. 

Geochimica et Cosmochimica Acta GCACAK, 
Vol. 51, No. 2, p 255-259, February 1987. 1 fig, 1 
tab, 38 ref. 


Descriptors: *Amino acids, *Clay minerals, *Dis- 
tilled water, *Kaolinite, *Montmorillonite, *Ad- 
sorption, *Electrostatic interactions, Alkalinity, 
Acidity, Natural water. 


The adsorption of 15 protein amino acids from 
dilute (approx. 10 micromolar) distilled water solu- 
tions onto organic-free kaolinite and montmorillon- 
ite clay minerals (1 wt% suspensions) was deter- 
mined at room temperature over a 48 h 

The systems came to steady state within 2 h. Basic 
(positively charged) amino acids were strongly 
adsorbed (40-80% removal) by both clay minerals. 
Neutral (uncharged) amino acids were taken up 
appreciably (10-15%) by montmorillonite, but little 
if any (<5%) by kaolinite. Acidic (negatively 
charged) amino acids were adsorbed (20-35%) 
only by kaolinite. These adsorption patterns appear 
to be related in part to electrostatic interactions 
between the clay mineral surfaces and the different 
amino acid types. The measured extents and selec- 
tivities of adsorption onto these clay minerals are 
sufficiently great to potentially affect the distribu- 
tions and reactions of free amino acids in natural 
environments. (Author’s abstract) 

W88-07924 


DIAGENETIC CHANGES OF LIGNIN COM- 
POUNDS IN A MORE THAN 0.6 MILLION- 
YEAR-OLD LACUSTRINE SEDIMENT (LAKE 
BIWA, JAPAN), 

Tokyo Metropolitan Univ. (Japan). Dept. of 
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Oregon State Univ., Corvallis. Coll. of Oceanogra- 
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ben a Univ., Seattle. School of Oceanogra- 
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po sas Univ., Boulder. Inst. of Arctic and 
Alpine Research. 
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Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 
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AND, 

Geological Survey, Menlo Park, CA. Water Re- 
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NIUM: GE/SI IN THE GLOBAL RIVER DIS- 


E, 
a Geological Observatory, Pali- 


sades, 

R. A. Mortlock, and P. N. Froelich. 
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Rivers display Ge/Si ratios ranging from 
0.0000003 to 0.0000012, ‘significantly lower than 
the average continental crustal composition (Ge/Si 
= 0.0000013) and do not, in general, display Ge/Si 
ratios reflecting that of the mineralogy in their 
inage basins. In addition, seasonal changes in 
dissolved Ge/Si ratios are dramatic (a factor of 3). 
These observations suggest the operation of a bulk 
fractionation process(es) during weathering and 
rt of dissolved Ge and Si to the oceans 
which discriminates against soluble Ge. Buffering 
of Ge and Si by sorption onto riverine clays and 
surficial iron hydroxides may be important in con- 
trolling dissolved Ge and Si concentrations at Ge/ 
Si ratios lower than crustal averages. The natural 
dissolved Ge to Si ratio carried to the sea by rivers 
averages about 0.0000006 plus or minus 10%. (Au- 
thor’s abstract) 
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MOLECULAR WEIGHT OF AQUATIC FULVIC 
ACIDS BY VAPOR PRESSURE OSMOMETRY, 
Geological Survey, Denver, CO. Water Resources 


Div. 
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The molecular weights of aquatic fulvic acids ex- 
tracted from 5 rivers were determined by vapor 
— osmometry (VPO) with water and tetra- 
ydrofuran (THF) as solvents. The values obtained 
ranged from 500 to 950 daltons, indicating that the 
molecular weights of aquatic fulvic acids are not as 
tt as has been suggested in some other molecu- 
weight studies. samples were shown to be 
relatively monodisperse from radii of gyration 
paren determined by small angle x-ray 
scattering. THF affords greater precision and ac- 
curacy H20 in VPO measurements, and was 
found to be suitable solvent for the determination 
of molecular weight of aquatic fulvic acid because 
it obviates the dissociation problem. An inverse 
correlation was observed with these samples be- 
tween the concentration of Ca(+ +) and Mg(+ +) 
in the river water and the radii of gyration and 
molecular weights of the corresponding fulvic acid 
samples. (Author’s abstract) 
W88-07932 


MODELLING CHEMICAL EQUILIBRIA OF 
ACID MINE-DRAINAGE: THE FESO4-H2S04- 
H20 SYSTEM, 
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LENS EFFECT, 
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The thermal lens spectrometer described in this 
paper is applied to colorimetric determination of 
dissolved organic matter (humic substances) from a 
series of natural waters. The detection limit corre- 
a to dissolved organic carbon (DOC) less 
300 micro at a wavelength of 600 nm. 
As is expected for thermal detection of absorbance, 
there is no interference in the measurement from 
light scattering; sample filtration is not necessary. 
Analysis of the absorbance eter e sub 4/e sub 
5, which characterizes humic materials, shows that 
it is independent of light scattering but may be 
related to donor-acceptor complex formation in 
the polymers. (Author’s abstract) 
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BOND IN MONOUNSATURATED FATTY 
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versite Pierre et Marie Curie, UA CNRS No. 353, 
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Journal of Fluid Mechanics JFLSA7, Vol. 184, p 
381-397, November 1987. 4 fig, 11 ref. 
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Mathematical equations, Vortices, Reynolds 
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The rectified flow, induced by divergence of the 
vorticity flux in lateral oscillatory viscous bounda- 
ry layers along the sidewalls of a semi-enclosed 
basin, is studied as a function of the Strouhal 
number, kappa, equivalent to the Reynolds number 
of the viscous inner oscillatory boundary layer, 
and of the Stokes number. The squared ratio of 
these numbers defines another Reynolds number, 
measuring the strength of the self-advection by the 
residual flow. For strong self-advection the residu- 
al current decays to zero in an outer boundary, its 
width being large compared to the width of the 
inner layer. The regimes of small, moderate and 
strong self-advection are analyzed. (Author’s ab- 
stract) 
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PREDICTION OF TIDAL SURGE IN LOWER 
CHESAPEAKE BAY, 

Delaware Univ., Newark. Coll. of Marine Studies. 
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Tidal surge is the difference between observed 
water level and predicted astronomical tide. At 
present, surge predictions for Sewell’s Point, Vir- 
ginia, rely on Pore’s hurricane surge model, a 
linear combination of forecast surface pressures 
over a large portion of the Atlantic Ocean. The 
authors have developed a variation on this method 
by including previous surge, local wind, and local 
pressure terms with time lags of up to 18 h to 
predict local daily surge. Surge prediction equa- 
tions were derived for three substations 15-120 km 
(8-65. nautical miles) from Sewell’s Point. Surge 
predictions at all four stations were improved at 
least 23% by the new regression equations. The 
ease in using the new equations and their improved 
accuracy make these new equations preferable to 
the Pore prediction method. This procedure is 
especially useful to shippers, property owners, and 
others with limited data sources. (Author’s ab- 
stract) 
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FRESHWATER MARSH CREEKS, 
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mental Sciences. 
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GRAZING OF CILIATED PROTOZOA ON 
FREE AND PARTICLE-ATTACHED BACTE- 
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L. J. Albright, E. B. Sherr, B. F. Sherr, and R. D. 
Fallon. 

Marine Ecology Progress Series MESEDT, Vol. 
38, No. 2, p 125-129, June 18, 1987. 1 tab, 31 ref. 
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The grazing preference of natural assemblages and 
of isolated species of ciliated protozoa for free or 
for particle-attached bacteria were tested. Bacteri- 
vorous ciliates were obtained from tidal creek 
water and from the surface flocculent layer of 
Spartina salt marsh sediments. Free and particle- 
attached bacteria were prepared by growing a 
Gram-negative, rod-shaped bacterium either in a 
nutrient solution, or on the surfaces of artificially 
made alginate beads containing the same nutrients. 
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The free and particle-attached bacteria were 
stained with a fluorescent dye and offered sepa- 
rately to ciliates in trace amounts (5% of the 
natural bacterial abundance of 1000000 to 10 to the 
7th power cells/milliliter). Uptake of fluorescently 
labeled bacteria (FLB) by ciliates was monitored 
over 30 to 60 minute periods. All ciliates tested, 
except for a Euplotes sp. isolated from marsh floc, 
fed equally well or better on free FLB than on 
attached FLB. The marsh floc ciliates showed a 
stronger preference for attached bacteria than did 
tidal creek ciliates. Small spirotrichous ciliates and 
a free-swimming peritrich present in creek water 
ingested free FLB at rates 12 to 36 times greater 
than found for attached FLB. The experimental 
results indicate that bacterivorous ciliates are capa- 
ble of feeding on free bacteria at bacterial abun- 
dance less than 10 to the 7th power cells/milliliter, 
and may not, as presently though, be confined to 
grazing attached of aggregated bacteria in natural 
waters. (Author’s abstract) 
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OXYGEN PRODUCTION AND CONSUMP- 
TION ASSOCIATED WITH THE MAJOR AU- 
TOTROPHIC COMPONENTS IN TWO TEM- 
PERATE SEAGRASS COMMUNITIES, 

College of William and Mary, School of Marine 
Science, Gloucester Point, Virginia 23062. 

L. Murray, and R. L. Wetzel. 

Marine Ecology Progress Series MESEDT, Vol. 
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ref. EPA Grants R805974 and X003245. 
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Oxygen production and consumption rates were 
determined for the various communities (plankton, 
sediment, and seagrass-plus-epiphytes) associated 
with 2 adjacent seagrass communities located on 
the southeastern shore of the Chesapeake Bay, 
Virginia; one was dominated by Zostera marina 
and the other by Ruppia maritima. Annual esti- 
mates of gross production summed for all commu- 
nities were high compared to other reports (ca 
1600 gC/sq m and 1100 gC/sq m in the Z. marina 
and the R. maritima dominated communities, re- 
spectively). Plankton and sediment communities 
accounted for 45 and 36% in the 2 areas, respec- 
tively. Seasonal patterns of production for the 2 
areas differed. In the Z. marina area, plankton and 
sediment production dominated during summer, 
whereas in the R. maritima area production of 
seagrass (plus epiphytes) dominated throughout 
the study. Temporal trends for oxygen production 
and consumption of the plankton and sediment 
components corresponded closely and suggest 
direct in situ utilization. However, a lag observed 
between production and consumption in the sea- 
grass-plus-epiphyte component indicates indirect 
utilization mediated by microbially dominated de- 
composition and demineralization processes. The 
ratio of annual gross production to dark respiration 
(P:R) exceeded 1.0 in both seagrass communities 
and for all components, suggesting net export and/ 
or burial of carbon in these systems. (Author’s 
abstract) 
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BENTHIC ENERGY FLOW DURING A SIMU- 
LATED AUTUMN BLOOM SEDIMENTATION, 
Kiel Univ. (Germany, F.R.). Inst. fuer Meeres- 
kunde. 

G. Graf. 

Marine Ecology Progress Series MESEDT, Vol. 
39, No. 1, p 23-29, July 27, 1987. 5 fig, 2 tab, 35 ref. 
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Sedimentation of an autumn diatom bloom and its 
effect on sediment was simulated in the laboratory. 
Benthic response was similar to that observed in 
previous field studies: (1) a response within hours, 
(2) a rise of the chemocline, and (3) a change to 


pronounced anaerobiosis. Benthic metabolism was 
affected down to at least 7 cm sediment depth. 
Significantly more organic matter was consumed 
than was added by the diatoms. Sediment oxygen 
consumption explained <3% of the organic matter 
used, while heat production explained 89% of the 
burned material integrated over 7 cm sediment 
depth. The geochemical model of oxidizing organ- 
ic matter is criticized. Development of ATP-bio- 
mass was in phase with the observed pattern of 
heat production. Efficiency of benthic response 
(P/C) was 50 to 60% in the surface and <40% in 
deeper sediment strata. The energy flow equation 
fitted within a range of 10%. (Author’s abstract) 
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PHYTOPLANKTON BIOMASS AND NUTRI- 
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Data from 2 cruises in July 1979 and 1980 in the 
head region of the Laurentian Channel, in the St. 
Lawrence estuary, were used to study variations of 
nutrient and phytoplankton biomass following up- 
welling relaxation. During both cruises, the newly 
upwelled water mass was characterized by high 
salinity (>29%), low temperature (<4 degrees C), 
low phytoplankton biomass (<1 microgram;liter) 
and high nutrient levels (NO3 = 13 micromolar, 
PO4 = 1.4 micromolar, Si04 = 18 micromolar, 
NH4 = 0.6 micromolar). As the water mass 
warmed up, phytoplankton biomass increased ex- 
ponentially up to approximately 17 micrograms/ 
liter and a concurrent decrease in the concentra- 
tion of all nutrients was observed. The decrease of 
NO3:PO4 and NO3:Si04 ratios during this period 
indicates a gradual nitrate impoverishment of the 
mixed layer. At the warmest stations, in July 1980, 
nitrate and ammonium reached undetectable con- 
centrations while silicic acid concentrations fell 
below 2 micromolar. High values of phytoplankton 
particulate organic carbon: particulate organic ni- 
trogen (POC:PON) ratios measured in July 1980 
also suggest that algae were nitrogen limited 
during this cruise. Data from this study and other 
world-wide upwelling areas support the hypothesis 
that the initial concentration of nitrate and silicic 
acid in the newly upwelled waters is the factor 
which mainly determines which nutrient will 
become exhausted (limiting) first. The nearly si- 
multaneous exhaustion of nitrate and silicic acid in 
the St. Lawrence estuary is attributed to the 3- 
layer circulation pattern of its water masses. Silicic 
acid is trapped in the bottom layer (deeper than 
100 m) which is hardly mixed with surface waters. 
In the intermediate layer (between 20 and 100 m), 
the origin of the upwelled waters, these 2 nutrients 
are generally found in equal proportion. (Author’s 
abstract) 
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EXPERIMENTAL APPROACH TO QUANTIFY 
BIOLOGICALLY MEDIATED DISSOLVED 
SILICATE TRANSPORT AT THE SEDIMENT- 
WATER INTERFACE, 
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Marine Ecology Progress Series MESEDT, Vol. 
39, No. 3, p 305-311, September 10, 1987. 5 fig, 2 
tab, 33 ref. Danish Natural Science Research 
Council for FOA Grants 11-332 and 11-5298. 
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Fluxes of dissolved silicate (diss. Si) across the 
sediment-water interface were measured by incu- 
bating cores from the Bay of Fundy, Canada, and 
the Dutch Wadden Sea. The influence of infauna 
on diss. Si transport was estimated by inactivation 
of infauna with formalin poisoning and ‘asphyxia- 
tion’. Release of diss. Si in the Bay of Fundy 
ranged from 2.2 to 6.9 millimoles (mmol) Si/sq m/ 
day (temperature 18 to 22 degrees C) before, and 
from 0.7 to.2.5 mmol/sq m/day after fauna inacti- 
vation. In the Dutch Wadden Sea these data were - 
1.2 to 21.3 and -0.05 to 9.7 mmol diss. Si/sq m/day 
(temperature 13.5 to 20 degrees C), r ively. 
Effect of formalin-poisoning and ‘asphyxiation’ 
compared well. With only one exception fluxes of 
diss. Si after inactivation of sediment fauna ap- 
proached, within a factor of 2, fluxes calculated 
form pore-water gradients by assuming that molec- 
ular diffusion is the only transport mechanism for 
diss. Si exchange. (Author’s abstract) 
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INTERACTIONS OF AMMONIUM, NITRATE, 
AND D- AND L-AMINO ACIDS IN THE NI- 
TROGEN ASSIMILATION OF TWO SPECIES 
OF ESTUARINE BENTHIC DIATOMS, 
University of Groningen, Department of Marine 
Biology, PO Box 14, 9750 AA Haren (Gn), The 
Netherlands. 
W. Admiraal, C. Riaux-Gobin, and R. W. P. M. 
Laane. 
Marine Ecology Progress Series MESEDT, Vol. 
=  ¥ 3, p 267-273, October 28, 1987. 4 fig, 1 tab, 
2 ref. 
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Assimilation of D- and L-Amino acids by axenic 
cultures of Navicula salinarum and Amphiprora cf. 
paludosa was measured by High Performance 
Liquid Chromatography (HPLC). Ammonium 
ions at concentrations of 5 to 100 micromoles/liter 
(umol/1) effectively suppressed the utilization of 
concentrations of 100 umol/I of nitrate, but did not 
eliminate the uptake of amino acids in concentra- 
tions of 0.05 to 0.8 umol/I. N. salinarum assimilated 
low concentrations of several amino acids parallel 
with high concentrations of ammonium, whereas 
A. cf. paludosa depleted the concentration of as- 
partic and glutamic acid more rapidly than that of 
ammonium. Nitrogen-deprived cultures of both 
species assimilated spikes of amino acids very rap- 
idly; half of the concentration added was assimilat- 
ed in 0.5 hours. The assimilation of 6 D-amino 
acids was compared with that of the corresponding 
L- forms; the effect of the isomeric form on the 
uptake differed widely among the amino acids. 
The possible application of these uptake experi- 
ments to interstitial water is discussed. (Author’s 
abstract) 
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COMMUNITY ELECTRON TRANSPORT OF 
PROCARYOTES IN EURYOXIC ESTUARINE 
SEDIMENT, 

Connecticut Univ., Noank. Marine Research Lab. 
E. A. Matson, and J. D. Buck. 

Marine Ecology Progress Series MESEDT, Vol. 
41, No. 1, p 71-78, November 25, 1987. 3 fig, 2 tab, 
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Rates of both tetrazolium and oxygen reduction 
were obtained seasonally from the top 8 cm of 
euryoxic estuarine sediment in southeastern New 
England, over an in situ temperature range of 0 to 
20 degrees C. Anoxic tetrazolium reduction was 
highest in the 3 to 5 cm layers at 15 degrees C (up 
to 860 nmol 2e(-)/cu cm/hour). Changes in the 
chemistry of deeper pore-waters (20 to 60 cm) 





occurring over 90 days indicated that metabolic 
rates (42 nmol 2e{-)/cu cm/hour) were about an 
order of itude lower than those in the surface 
sediments. Parallel simultaneous estimates of O2 
reduction (reduced sediment preincubated in O2- 
saturated ambient waters plus or minus 10 mM 
NaN3) averaged 4 times greater than tetrazolium 
reduction. The postulated occurrence of a mixed 
metabolic community consisting of facultatively 
anaerobic heterotrophs and_ chemolithotrophs 
agrees with the field data. The community is 
spread out vertically through watery sediment of a 
quiescent, highly depositional cove. Soft-bodied 
infauna may help to onbnabs the Eh potential at ca 
-200 mV from 1 to 60 cm; the sediment is not 
sufficiently cohesive to be strongly poised. (Au- 
thor’s abstract) 
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CARBON TRANSPORT BETWEEN A EUHA- 
LINE VEGETATED MARSH IN SOUTH CARO- 
LINA AND THE ADJACENT TIDAL CREEK: 
CONTRIBUTIONS VIA TIDAL INUNDATION, 
RUNOFF AND SEEPAGE, 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
T. G. Wolaver, and J. D. Spurrier. 

Marine Ecology Progress Series MESEDT, Vol. 
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Exchange of eo carbon (dissolved organic 
carbon ) and particulate organic carbon 
(POC)) between a euhaline vegetated marsh and an 
adjacent tidal creek (North Inlet, South Carolina) 
was studied on 40 tidal cycles between 15 April 
1983 and 19 June 1984. A flume was utilized to 
evaluate the role of the vegetated marsh in proc- 
essing carbon during tidal inundation and a drain- 
age weir was used to measure export from the 
marsh via runoff and seepage during low tide 
exposure (including storm events). Mean flood 
water DOC concentrations varied seasonally from 
3.1 to 18.6 ppm. Maximum concentrations were 
observed in late winter and early spring, and were 
associated with freshwater discharge from the ad- 
jacent forest. There was a statistically insignificant 
(alpha = 0.05) DOC import to the vegetated 
marsh during tidal inundation of 2.9 g C/sq m/ 
year. Mean flood water POC concentrations 
varied seasonally between 0.7 and 4.6 ppm with 
the highest values observed during the summer. 
The vegetated marsh was a sink for POC during 
tidal inundation except when storm events oc- 
curred on the ebb tide. There was a statistically 
significant (alpha = 0.05) import of POC to the 
vegetated marsh of 83.3 g C/sq m/year with the 
largest removal rate observed when the tidal water 
resided on the low marsh (tall Spartina alterni- 
flora). Exports of DOC and POC from the marsh 
via runoff and seepage during low tide exposure 
(including rain events) were 36. a m/year 
and 30.6 g C/sq m/year. The annual net exchange 
(imports-exports) of carbon between the marsh and 
the adjacent tidal creek suggests this system is a 
sink for POC and a source for DOC, the total 
organic carbon exchange being negligible. The 
ps implies that the vegetated marsh may not be 
the source of carbon which was found to outwell 
from this and other marsh-estuarine systems. (Au- 
thor’s abstract) 
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ment of Fisheries and Oceans, Bedford Institute of 
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Journal of Marine Research JMMRAO, Vol. 45, 
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The freshwater pulse, characterized by a salinity 
minimum, has been observed in many coastal areas. 
A 2-D numerical model was developed to investi- 
gate the laterally averaged estuarine circulation, 
and the freshwater pulse in the St. Lawrence Estu- 
ary. The effects on the circulation and salinity of 
various eters, including vertical eddy coeffi- 
cients, river runoff, the bottom friction coefficient 
and the open boundary condition were studied. 
The freshwater pulse inthe St. Lawrence Estuary 
was simulated using a seasonal variation of the 
freshwater runoff. * addition to simulating the 
downstream propagation and the reduction of the 
pulse’s amplitude toward both the ocean and the 
deep water in most of the areas, several interesting 
results were produced. These include: (1) the find- 
ing of the maximum and minimum amplitudes of 
the pulse, (2) the increase of the amplitude from 
surface to deep water in the far upstream region, 
(3) the initial formation of the pulse at two surface 
locations, (4) the increase of the arrival time from 
surface to deep water, and (5) the increase of the 
arrival time for deep water pulses (at 25 m or 
deeper) toward the slope region where the up- 
stream shallow water and the downstream deep 
water separates. The responses of the horizontal 
and: vertical velocities to the freshwater pulse are 
described. Dynamics associated with the distribu- 
tion, formation and propagation of the pulse are 
discussed. (Author’s abstract) 
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TRANSPORT OF FINE-GRAINED  SEDI- 
MENTS IN SHALLOW WATERS, 

California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 
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RESPONSES OF ESTUARINE MACROFAUNA 
COLONIZING SEDIMENTS CONTAMINATED 
WITH FENVALERATE, 
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WETLAND DEVELOPMENT TRENDS IN 
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EFFECT OF 5-FLUORO-2’-DEOXYURIDINE 
ON @GH)THYMIDINE INCORPORATION BY 
BACTERIOPLANKTON IN THE WATERS OF 
SOUTHWEST FLORIDA, 

University of South Florida, St. Petersburg. Dept. 
of Marine Science. 
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EFFECT OF 5-FLUORO-2’-DEOXYURIDINE 
ON @GH)THYMIDINE INCORPORATION BY 
BACTERIOPLANKTON IN THE WATERS OF 
SOUTHWEST FLORIDA, 

University of South Florida, St. Petersburg. Dept. 
of Marine Science. 

W. H. Jeffrey, and J. H. Paul. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 2, p 331-336, February 
1988. 8 fig, 1 tab, 27 ref. DOC Grant NA86AA-D- 
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The effect of 5-fluoro-2’-deoxyuridine (FdUrd) on 
(methyl-3H)thymidine incorporation by bacterio- 
plankton populations in subtropical freshwater, es- 
tuarine, and oceanic environments was examined. 
In estuarine waters, intracellular isotope dilution 
was inhibited by FdUrd, which permitted the esti- 
mation of both intracellular and extracellular iso- 
tope dilution. In 2 of 10 cases, extracellular isotope 
dilution was significant. At low concentrations of 
(methyl-3H)thymidine or (6-3H)thymidine, FdUrd 
completely inhibited incorporation of radioactivity 
into protein and RNA. At high concentrations of 
(3H)thymidine, however, FdUrd had little effect 
on labeling patterns. The dihydrofolate reductase 
inhibitors amethopterin and trimethoprim had no 
effect on macromolecular labeling patterns. These 
results suggest that thymidylate synthase is not 
involved in nonspecific labeling and that FdUrd 
inhibits nonspecific labeling by blocking some 
other enzyme involved in thymidine catabolism. In 
oligotrophic oceanic and freshwater samples, 
FdUrd did not inhibit intracellular isotope dilution 
or (3H)thymidine labeling of protein and RNA, but 
caused some inhibition of (3H)thymidine inco 
ration into DNA. The ability of FdUrd to inhibit 
nonspecific macromolecular labeling during 
(3H)thymidine incorporation was significantly cor- 
related (r=0.84) with total thymidine incorpora- 
tion (in picomoles/liter/hr). The results are dis- 
cussed in terms of applications of FdUrd to routine 
bacterial production measurements and the general 
assumptions of (3H)thymidine incorporation. (Au- 
thor’s abstract) 
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MICROBIAL DECOMPOSITION IN AQUATIC 
ENVIRONMENTS: COMBINED PROCESS OF 
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ECOLOGICAL CONSEQUENCES OF ME- 
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Marine Sciences. 
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Sciences. 
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BACKFILLING CANALS TO MITIGATE WET- 
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OCCURRENCE AND DIET OF FISHES IN A 
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mary Industries, Brisbane, Qld 4000, Australia. 
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Shoot and root fresh and dry weights and shoot 
sodium, chloride and potassium contents were 
measured and shoot relative growth rates calculat- 
ed in seedlings of Suaeda maritima over a period of 
11 d following a raising of culture solution salinity 
from 0 to 200 mol/cu m NaCl. Growth rates and 
sodium and chloride contents, as compared to 
plants growing in the absence of salt were in- 
creased while potassium contents declined. Shoot 
sodium accumulation rate and the rate of transport 
of sodium from root to shoot, osmotic potential, 
and rates of photosynthesis and transpiration were 
also measured for up to 72 h after transfer of plants 


originally growing at 0 and 200 mol/cu m,NaCl to 
200 and 400 aal/en m NaCl, respectively. Ion 
take and transport rates were maximal 6-12 h 
aher transfer and then declined to new steady-state 
levels within 48 h; osmotic potentials were low- 
ered over a 72h period on average by approxi- 
mately 1.0 MPa; and after 9 h photosynthetic and 
transpiration rates were reduced by about 20% and 
30%, respectively. Results are discussed in terms 
of the ability of halophytes to adjust to fluctuating 
salinity and to salt tolerance mechanisms in gener- 
al. (Author’s abstract) 
W88-07212 


IONIC AND WATER RELATIONS RESPONSES 
OF TWO POPULATIONS OF A NON-HALO- 
PHYTE TO SALINITY, 
ag Univ., Durham, NC. Dept. of Botany. 
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Sdaaal of Experimental Botany, Vol. 39, No. 198, 
p 97-105, January 1988. 3 fig, 2 tab, 40 ref, NSF 
Grant BSR 861-2381. 
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Salinity-induced changes in the ionic and water 
relations in plants from two naturally-occurring 
populations of the C4 non-halophyte Andropogon 
glomeratus were measured to detect differences in 
the capacity to adjust osmotic potentials and in ion 
content potentially responsible for the osmotic ad- 
justment. Pressure-volume curves and leaf ion con- 
tent were measured in plants from two popula- 
tions, salt marsh and inland, after long-term expo- 
sure to three salinity levels. Osmotic adjustment 
and decreases in the bulk tissue elasticity occurred 
to a similar extent in both populations with increas- 
ing salinity. Cl(+) concentrations increased with 
increasing salinity in both populations, whereas 
leaf Na(+) concentrations increased only in the 
inland population, but were higher at all salinities 
in the marsh population. K(+) concentrations 
changed little with increasing salinity. Proline con- 
centrations increased only at the highest salinity 
level, and did not differ significantly between pop- 
ulations. These results suggest a role for Na(+) 
uptake and regulation in cosmotic adjustment in 
the marsh population, contrasting with studies of 
salt tolerance in other non-halophytic grasses. (Au- 
thor’s abstract) 
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production rates and the concentrations 
and vertical fluxes of phytoplankton pigments 
were measured in Auke Bay, Alaska, on a twice- 
weekly basis over a period of 56 d s ing the 
1985 spring bloom. Application of a slightly modi- 
fied version of the Welschmeyer-Lorenzen ~ 
tions yielded ep rates that were in excel! 
agreement with the ratio of primary production 
particulate carbon in the water column. These 
results suggest that the assumption in the Welsch- 
meyer-Lorenzen model that chlorophyll a is con- 
verted to pheopigments with an efficiency of about 
66% as a result of zooplankton grazing is probably 
close to the truth in this system. Of the primary 
production that occurred during the study period, 
about 40% was lost from the euphotic zone due to 
the sinking of viable cells and 58% was lost due to 
zooplankton grazing. Only about 1.5% of the pri- 
mary production remained in the euphotic zone in 
the form of additional phytoplankton biomass at 
the end of the study. Herbivorous zooplankton 
were estimated to be assimilating at least 58% of 
the phytoplankton carbon they ingested - a conclu- 
sion in reasonable agreement with previously 
lished laboratory studies. Although phytoplankton 
biomass in this system appears to be limited by the 
supply of nitrate, phytoplankton growth rates seem 
to be limited by either irradiance or temperature. 
(Author’s abstract) 
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Seawater may enter and contaminate stratified 
coastal aquifers through a number of different 
pathways. These pathways and their relative con- 
tribution were examined in the Pajaro Valley, Cali- 
fornia (USA), a coastal area with extensive 
groundwater. This study considers three pathways 
of possible intrusion of the primary confined aqui- 
fer: (1) onshore leakage from brackish sources, the 
estuary and sloughs, through the confining layer; 
(2) near-shore leakage from the ocean through the 
confining layer; and (3) offshore flow from the 
ocean from the submarine canyon outcrop of the 
aquifer. Groundwater flow and seawater intrusion 
are simulated using an areal, two-dimensional 
solute-transport hay saad model. This analysis in- 
dicates that leakage flow through confining layers 
is the principal method of recharge to the aquifer. 
Although lateral flow through the offshore out- 
as contaminates the aquifer, as a whole, at a 
er rate, vertical leakage through the sea floor 
ingially | in the main pathway of seawater intrusion 
to the onshore portion of the aquifer. It is likely 
that leakage generally is the dominant method of 
recharge and initial cause of seawater intrusion for 
poorly confined, stratified coastal aquifers. This 
analysis suggests that a significant time interval 
follows the initial observation of seawater intru- 
sion, during which remedial action can be taken to 
control lateral flow through the offshore outcrop, 
which ultimately will be the largest component of 
future intrusion in these aquifers. (Author’s ab- 
stract) 
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A combined geochemical/mixing cell flow model 
has been phe my The geochemical model, 
based on the computer program eq3/6, has been 
modified to include cation exchange reactions and 
is i rated in a one-dimensional. mixing cell 
model for stationary one-dimensional transport. 
i or diffusion is calculated by mixing the 
cell contents with neighboring cells. Relationshi — 
between mixing factors and dispersivity and 
sion coefficients were derived. The model was 
used to simulate concentration o——- during salt 
water intrusions. Fundamental differences are 
shown 10 exist between diffusion of salt water from 


luring marine transgressions or flooding events. 
With dispersive flow, characteristic water compo- 
sitions develop in space and time as a result of 
cation exchange. With diffusion, these steep con- 
centration gradients are smoothed out and mixed 
compositions occur. The concept that characteris- 
tic concentrations occur during di ve flow 
was used to obtain valcohydrological inf 
in a Dutch polder. The depth of the fresh/salt 
water interface before polder development is de- 
duced from a simulation of observed exchange 
reactions in the polder groundwater. (Author’s ab- 


stract) 
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The distribution of salinity, silicate, ammonia, ni- 
trite, nitrate, and phosphate off the Alexandroupo- 
lis coast, both inside and outside the Evros River 
ye was observed during three cruises between 

arch 1981 and March 1982. The most important 
river source of nutrients is the Evros River and the 
data show that there is a large spatial and temporal 
variability of salinity and nutrients during both 
high and low discharge periods. The extension of 
the area influenced by the river mouth is charac- 
terized by a highly significant correlation between 


salinity and nutrients. This indicates a control of 
the dynamics of the nutrients by the physical proc- 
esses of dilution. In the second zone, lying further 
from the river mouth, this correlation is lost be- 
cause of the superposition of biological factors. 
The fact that in some zones the concentration of 
the total inorganic nitrogen was sometimes found 
to be undetectable suggests that nitrogen could be 
the bd ge a limiting factor. (Author’s einetl 
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Surface sediments of Buzzards Bay, Massachusetts 
(BBP) are oxic to suboxic and are extensively 
bioturbated by deposit-feeding infauna, while sedi- 
ments of the Pettaquamscutt River Estuary, Rhode 
Island (PRE) are ae and overlain by anoxic 
es water. Sediments from these two sites were 
zed for total organic carbon and nitrogen, 
cal hydrolyzable amino acids, dissolved free 
amino acids, and porewater dissolved oo 
poor ammonium, total carbon dioxide, sul- 
fide, to describe and compare the early diagenesis. 
Based on model calculations, organic matter re- 
mineralization rates in the upper meter of BBP and 
PRE sediments are of similar magnitude, at 14 and 
10 g C/sq m x year, respectively. The surface 
sediment organic carbon accumulation rates at the 
two sites are also similar, 36 (BBP) and 30 (PRE) g 
C/ sq m x year. Thus, the unusually high organic 
content of PRE Sediments (>12% by weight or- 
ganic carbon) does not result from much greater 
deposition rates or from much lower decomposi- 
tion rates than in BBP sediments, Which contain 
only 2% organic carbon. Total hydrolyzable 
amino acids made up 11 to 23% of the total carbon 
remineralized in BBP sediments. Decomposition 
did not result in detectable changes in hydrolyza- 
ble amino acid composition at either site. Glutamic 
acid and beta-aminoglutaric acid were major con- 
stituents of the sediment dissolved free amino 
acids. Dissolved free amino acid distributions in 
these sediments are probably the net result of pro- 
duction and consumption by bacteria. Macrofauna 
and adsorption to sediments are additional sinks for 
dissolved amino acids in Buzzards Bay sediments, 
but they do not appear to be responsible for the 
major features of the dissolved free amino acid 
distributions. (Author’s abstract) 
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The distributions of methane, carbon monoxide, 
nitrous oxide, and hydrogen along the length of 
the Yaquina River estuary were examined on 6 
occasions over a year’s time during 1983 and 1984. 
To help evaluate the fluxes of these reduced trace 
gases, hydroxylamine concentrations and microbial 
oxidation rates for methane, carbon dioxide, and 
ammonium were measured along with the trace 
gases. Methane, introduced primarily from a 
wastewater discharge, attained high levels of su- 
persaturation, and was removed almost entirely by 
atmospheric evasion: Carbon monoxide was pro- 
duced and consumed rapidly by microbes in the 
estuary, atmospheric evasion contributing little to 
its overall cycling. Nitrous oxide apparently en- 
tered the estuary from fall runoff, upwelled sea- 
water, and sedimentary diffusion, with little rela- 
tive contribution from aquatic nitrification. Hy- 
droxylamine concentrations correlated positively 
with ammonium oxidation rates, but whether these 
processes were one and the same is unknown. 
Hydrogen production rates apparently were high, 
as H2 remained supersaturated at all times in the 
estuary. (Author’s abstract) 
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The presence of salt in isostatically uplifted coastal 
marshes well removed from tidal sources suggests 
that the salt is relict in origin. This was confirmed 
by the measured downward increase in salinity 
towards the deeper and older Tyrell Sea sediments 
and by the presence of water isotopically heavier 
than the present-day meteoric or tidal waters. ‘The 
low permeability of marsh sediments and the verti- 
cal distribution of salt indicate that diffusion is 
transmitting salt toward the surface, where it is 
subsequently removed by surface flow. Salt con- 
centration decreases with distance inland, where 
the salt-loss processes have proceeded for a longer 
time. The chloride concentration of the deep pore 
water suggests that the total salinity of the postgla- 
cial Tyrell Sea was 21-25 g/l. (Author’s abstract) 
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For primary bibliographic entry see Field SD. 
W88-07218 
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ING INDEX AS A TEST FOR PLUGGING PO- 
TENTIAL OF PRETREATED SEAWATER, 
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The pretreatment of raw seawaicrt is necessary to 
reduce the fouling of reverse osmosis membranes 
and increase run length. To measure the plugging 
potential of pretreated feedwater, the modified 
fouling index was tested using both control suspen- 
sions and pretreated seawater. The defining equa- 
tion was found to adequately describe the — 
By distinguishing between the various filtration 
mechanisms, the modified fouling was found to be 
more precise than other plugging indexes. A 
scheme is presented for the in situ, computer- 
controlled measurement of the modified fouling 
index. (Author’s abstract) 
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Reverse osmosis is today an attractive and com- 
petitive basic unit operation for small and large 
scale seawater desalination. This paper discusses 
the available reverse osmosis membranes of inter- 
est in sea water desalination and possible future 
developments in the field. Various membranes and 
modules are already available whose performance 
and affordability are of interest. New polymeric 
composite asymmetric membranes with high or 
moderate rejection of salts are under test in various 
countries and will become commercially available. 
Their higher chemical and thermal resistance 
might simplify operating procedures, increase re- 
verse osmosis flexibility, and decrease capital and 
operating costs. The possibility of integrating re- 
verse osmosis with other membrane separation 
techniques in seawater desalination is also of inter- 
est. Cross-flow microfiltration or ultrafiltration, 
particularly in the pretreatment phase, and mem- 
brane distillation are two processes which, com- 
bined with reverse osmosis, can contribute to the 
optimization of seawater desalination. (Author’s 
abstract) 
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The water fed to the membrane affects the success- 
ful operation of Reverse Osmosis (RO) plants. In 
order for economical membrane life. to be 
achieved, the feedwater must satisfy the membrane 
manufacturer’s —— Scale, biological 
slime, suspended solids, colloids, metal oxides, and 
oil and grease are feedwater impurities which can 
foul the membrane, decreasing its productivity or 
even causing membrane blockage or damage. This 
paper discusses experience with, and performance 
of, pretreatment systems in RO plants at Al-Birk 
and Umm Lujj in Saudi Arabia. The Al-Birk plant 
operated satisfactorily during its performance and 
reliability test. Since that time, however, perform- 
ance has steadily declined; microorganism foulin 
is the main ag Membrane sterilization wit 
sodium bisulfite has improved performance, but 
neither design performance nor manufacturers’ 
guaranteed performance has been met. Microorga- 
nism fouling is also a problem at the Umm Lujj 
plant. The problem was initially treated with chlo- 
rine, but this biocide is damaging to the membrane 
itself. Copper sulfate was found to be effective, but 
only on algal growth. In the event of filter plug- 
ging , Shock dosing with chlorine is resorted to as a 
kup procedure. (Shidler-PTT) 
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A reverse osmosis (RO) plant, with a capacity of 
46,000 cu m per day (10 MIGD), was started up at 
Ra’s Abu Jarjur, Bahrain, in October 1984. The 
raw water source is high-salinity groundwater, 
containing dissolved hydrogen sulfide and miscible 
hydrocarbons. The plant is at present the largest in 
the world with seawater membranes. Results of the 
first year of operation are outlined in this paper 
with special emphasis on water pretreatment and 
posttreatment. Some problems with algae and ex- 
cessive bacterial growth in the pretreatment filters 
have been met and effectively controlled. Further 
investigations to improve sterilization methods are 
in progress. The posttreatment plant, designed to 
produce a good quality potable water with good 
corrosion characteristics, has also been shown to 
be successful. The water quality is better than 
originally predicted. (Shidler-PTT) 
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Proper pretreatment to eliminate or minimize the 
fouling potential of feedwater is one of the main 
factors in the successful long-term operation of 
reverse-osmosis (RO) water desalination systems, 
regardless of the type of membrane used. At the 
Doha Reverse Osmosis Plant (DROP) in Kuwait, 
flocculation and dual media filtration is used to 
treat surface seawater feed. The pretreatment 





system is designed to provide the three different 
membrane configuration systems with water of 
suitable quality and required quantity. The quality 
is monitored by measuring the silt density index 
(SDD, turbidity, pH, temperature, and chlorine 
content. This paper describes the pretreatment in- 
volved, problems encountered, and the feedwater 
quality after treatment during the two years of 
operation. The common pretreatment of DROP 
has been successfully controlled (most of the time) 
to give an SDI of less than 4.0, which is acceptable 
by RO lines I and III. The common pretreatment 
system uses the basic principle of removing sus- 
pended and colloidal particles from the untreated 
water by coagulation-flocculation followed by 
paves filtration. With the aid of an in-line comme 
tion system, the SDI of less than 3.0 required for 
RO line II has also been maintained. In general, the 
individual pretreatment systems of all RO lines 
have been managed to give satisfactory feedwater 
quality in accordance with the membrane manufac- 
turer’s requirements. This achievement resulted in 
reducing membrane-cleaning frequencies, main- 
taining design recoveries, and increasing RO avail- 
ability. (Shidler-PTT) 
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Doha Reverse Osmosis Plant was built to produce 
drinking water. The plant consists of three differ- 
ent reverse-osmosis (RO) membrane configuration 
systems, each of which has its own posttreatment 
process. The permeate from the three RO lines is 
characterized by low pH and high sodium chloride 
content. The permeate from RO line 1 is stabilized 
by passing it over a calcium carbonate (limestone) 
open bed. Total dissolved solids (TDS) are in- 
creased from 215 in the permeate to about 264 mg/ 
1 in the final product and the pH is raised to 6; 
carbon dioxide is reduced from 32 mg/I to 11 m; 

1; and the chloride-sulfate/alkalinity ratio in the 
final product is about 6.8. The permeate from RO 
line 2 is stabilized by dosing it with a solution of 
calcium hydroxide (lime). The TDS level is in- 
creased from 240 mg/1 in the permeate to 289 mg/1 
in the final product and the pH is raised from 6.2 to 
7.9; carbon dioxide is reduced from 12 mg/l to 5 
mg/l; and the chloride-sulfate/alkalinity ratio is 
6.6. The permeate from RO line 3 is stabilized by 
decreasing the carbon dioxide concentration using 
a decarbonator; the remaining carbon dioxide in 
the water is neutralized by the addition of sodium 
hydroxide (caustic soda) to produce bicarbonate. 
The TDS level does not exhibit an appreciable 
increase since the alkalinity was slightly increased 
from 6 mg/1 to 9 mg/I; the carbon dioxide content 
is reduced through the decarbonator and the addi- 
tion of caustic soda from 31 mg/l in the permeate 
to 2 mg/1 in the final product; and the final chlo- 
ride-sulfate/alkalinity ratio is 46. (Shidler-PTT) 
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A generalized approach to reverse osmosis (RO) 
process design is presented for solution-membrane 
systems characterized by the following membrane 
parameters: hydraulic eability, solute perme- 
ability, reflection coefficient, solute-induced com- 
paction coefficient, plasticizing coefficient of 
solute. permeability, mass-transfer coefficient on 
the high-pressure side of the membrane, and the 
properties of the solutions. Examples of RO proc- 
ess design are carried out for epsilon-caprolactan 
concentration and seawater desalination using 
PEC-1000 spiral-wound modules and compared 
with experimental data reported by Toray Compa- 
ny, Ltd., for epsilon-caprolactan recovery from its 
nylon plant at Nagoya and by the 800 cu m/day 
RO seawater desalination plant at Chigasaki Beach 
by Water Reuse Promotion Center Japan. In both 
cases, the agreement between observed and calcu- 
lated data is satisfactory. (Author’s abstract) 
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Most important in any economic analysis of a 
desalting process is a comparative frame of refer- 
ence. One of the most generally accepted cost 
references for desalination plants is that published 
by Oak Ridge National Laboratory, was updated 
last in 1981. To provide meaningful current sea- 
water desalting cost data for the Middle East, this 
paper updates the 1981 study as it relates to reverse 
osmosis (RO), and introduces plant physical and 
cost data common to that geographic area. Ten 
bases for cost estimates were used: financial param- 
eters, capital costs, indirect capital costs, plant load 
factor, plant design, chemical costs, energy costs, 
labor costs, membrane replacement, and other op- 
erating costs. The cost of desalted seawater by RO 
appears to be lower than for multistage flash 
(MSF) distillation. Further, RO is competitive for 
large dual-purpose plants, will favor RO. If experi- 
ence indicates longer membrane life than used in 
this study (and there is evidence this may be the 
case) the RO cost advantage will be further 
strengthened. (Author’s abstract) 
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The application of reverse osmosis (RO) to desalt- 
ing seawater began commercially in 1973; it is 
expanding quickly and is competing with highly- 
developed and reliable multistage flash distillation 
(MSF) systems. The claimed advantages of RO 
systems over MSF systems are energy efficiency; 
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lower capital cost; shorter construction time; fewer 
corrosion problems; simplicity of construction, op- 
eration, and maintenance; smaller space require- 
ments; etc. On the other hand, some RO disadvan- 
tages are the requirement for substantial water 
pretreatment; uncertainties of membrane life and 
membrane cycle; lower product water quality; 
continuous decay in product water flux; many 
unforseen operational problems; and the prolifera- 
tion of small equipment with thousands of possible 
leakage points. This paper compares energy con- 
sumed by seawater RO and MSF desalting plants 
when the latter are combined with steam power- 
plants (i.e., dual-purpose power and desalting 
plants). To overcome the proliferation of small 
equipment in large RO plants, a scheme is present- 
ed which enlarges the high-pressure pump of the 
RO system, combines it with a steam powerplant, 
and drives it with a steam turbine. Also presented 
is a scheme which combines a hybrid MSF/RO 
desalting system with a steam powerplant. 
(Shidler-PTT) 
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Kuwait has realized that in spite of the success 
achieved in desalination of normal seawater by 
reverse osmosis (RO), additional problems are pre- 
sented by Arabian Gulf seawater, which has higher 
total dissolved solids, silt density, and temperature. 
Hence, a joint program between the Water Re- 
sources Development Centre of Kuwait, the 
Kuwait Institute for Scientific Research, and 
GKSS of the Federal Republic of Germany has 
been established in Kuwait to carry out the oper- 
ation of three independent reverse-osmosis lines 
each of 1000 cubic meters per day capacity; these 
lines, at the Doha Reverse Osmosis Plant (DROP), 
are operated in parallel. The seawater membranes 
used in the first stage of the three lines are: spiral- 
wound UOP-1501, hollow fine-fiber Dupont B-10, 
and plate and frame membranes of Enro, 
Schleicher and Schull (RO 112), and Filmtec (FT- 
30). The membranes used in second stage are 
spiral-wound UOP-8600, hollow fine-fiber Dupont 
B-9, and spiral-wound Hydronautics 8040B, re- 
spectively. The average overall recovery ratios for 
lines 1 to 3 were 24.8, 24.1, and 29.6%, compared 
with design values of 27, 25, and 32%. First stage 
salt rejection for lines 1 and 2 was about 85 and 
98.4; rejection values for the second stage of these 
lines were about 90 and 95%. In line 3, the Filmtec 
membranes were found to have a constant perme- 
ate conductivity while permeate conductivity of 
the Enro and Schleicher & Schull membranes in- 
creased, affecting overall performance; perform- 
ance was improved by replacing some Enro mem- 
branes by Filmtec membranes. The average values 
of power consumption for lines 1 and 3 (with 
energy recovery) were about 10.6 and 18 KWH 
per cubic meter; power consumption (without 
energy recovery) for line 2 was about 13.5 KWH 
per cubic meter. The average availability of lines 1 
to 3 was 92.8, 89.5, and 85.2%, respectively. 
(Shidler-PTT) 
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In 1981 two brackish groundwater reverse-osmosis 
water desalination plants were commissioned to 
supply drinking water for the Kuwait Oil Compa- 
ny (KOC) residential area. This paper presents the 
operation, maintenance, and performance of these 
600,000 IGPD plants for a period of more than five 
years. It highlights the weak areas of the process, 
difficulties faced, and corrective actions taken. A 
plant is attended by a single operator; additional 
staff consists of a ‘day duty controller’ and the 
plant engineer. Electrical and instrument mainte- 
nance is undertaken by contract personnel under 
the direct supervision of KOC; mechanical mainte- 
nance is carried out totally by KOC. One plant 
was equipped with an automatic backwash system 
while the other is manual; as a result of frequent 
timer failures, jamming valves, and other malfunc- 
tions, the automatic system was converted to 
manual backwash. One of the plants uses conven- 
tional 2900-rpm multi-stage centrifugal pumps with 
a common standby for the 3 trains; the other plant 
has no standby and uses high-speed single-stage 
units which have high noise levels and are less 
reliable. The major problems experienced with the 
reverse-osmosis membrane units have been with 
the end caps and interconnecting ‘O’ ring seals on 
the product tubes. The major chemical treatment 
problem resulted from the small mixing tank size, 
limiting space for precipitation of solids and result- 
ing in blockage of the injection tubes by undis- 
solved solids; maintaining a 5% solution of soda 
ash or sodium hexametaphosphate solved the prob- 
lem. (Shidler-PTT) 
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Within the scope of a joint research program be- 
tween the Kuwait Institute for Scientific Research, 
the Water Resources Development Centre Kuwait, 
and the GKSS Research Center, Federal Republic 
of Germany, the Doha Reverse Osmosis Plant 
(DROP), with total capacity of 3000 cubic meters 
per day is being operated in Kuwait. The plant 
comprises three lines, equipped with different 
types of modules (spiral-wound, hollow fine-fiber, 
and plate and frame). The raw water for all 3 units 
is processed in one pretreatment device. If neces- 
sary, additional pretreatment stages are installed 
for the individual reverse osmosis lines. The plant 
described in this paper uses the so-called Wahn- 
bach Process--pretreatment is effected by floccula- 
tion and filtration via multilayer filters. For more 
than two years now this plant has been operated 
with high availability. The pretreated water can be 
used for plate and frame as well as spiral-wound 
modules. For the line equipped with hollow fine 
fibers, an additional pretreatment stage is neces- 
sary. (See W88-07242 thru W88-07244) (Author’s 
abstract) 
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Within the scope of a joint research Yi oe be- 
tween the Kuwait Institute for Scientific Research, 
the Water Resources Development Centre Kuwait, 
and the GKSS Research Center, Federal Republic 
of Germany, the Doha Reverse Osmosis Plant 
(DROP), with total capacity of 3000 cubic meters 
per day is being operated in Kuwait. The plant 
comprises three lines, equipped with different 
types of membrane modules (spiral-wound, hollow 
fine-fiber, and plate and frame). This report de- 
scribes one of the three lines, comprising a sea- 
water desalination plant processing 1000 cubic 
meters per day and refining untreated water with 
salt content of approximately 45,000 mg/kg to 
water with less than 500 mg/kg. This plant is a 
two-stage unit equipped with spiral-wound mod- 
ules. For more than two years now the plant has 
been operated reliably and its availability is 97%. 
(See also W88-07241) (Author’s abstract) 
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The Doha Reverse Osmosis Plant (DROP) for 
seawater desalination has now been in operation 
for a little more than two years. The main objec- 
tives of the research program have been achieved 
in all details: (1) investigation of the effectiveness 
of pretreatment, with — regard to the re- 
quirements of hollow-fiber membranes; (2) demon- 
stration of reliable long-term operation of reverse 
osmosis in seawater desalination; (3) determination 
and recording of operational data; (4) determina- 
tion of the operating conditions at which scaling 
and fouling do not occur; (5) investigation of mem- 
brane-cleaning methods; and (6) determination of 
the amounts of chemicals required for long-term 
operation. (See also W88-07241) (Author’s ab- 


stract) 
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The essential objective of the plate module line at 
Doha Reverse Osmosis Plant (DROP) is to test the 
plate module system with various types of mem- 
brane (A, B, and C) in desalination stage I of a 
two-stage reverse osmosis seawater desalination 
plant, designed for a nominal potable water capac- 
ity of 1000 cubic meters per day at 40% recovery. 
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After a general description of the plate module 
line, the design criteria of desalination stage I in 
particular are compared with the results of the first 
two years’ operation converted to standard condi- 
tions. In view of the substantial differences in 
performance between the membrane type C, a thin 
film composite membrane, and types A and B, 
which both belong to the class of integrally asym- 
metric phase inversion membranes on a cellulose 
acetate base, the operating results for a 1000 cubic 
meters per day plate module piant are extrapolated 
solely on the basis of a type C membrane in 
desalination stage I. Experience with other plant 
components includes desalination stage II with spi- 
rally-wound module elements, the energy recovery 
system, materials employed, and the fully-automat- 
ic control system. (See also W88-07241) (Author’s 
abstract) 
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OVERVIEW OF NON-CONVENTIONAL 
WATER RESOURCES IN DEVELOPING 
COUNTRIES, 

United Nations, New York. Dept. of International 
Economic and Social Affairs. 

M. Brewster. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 31-36, 1 tab. 


Descriptors: *Wastewater renovation, *Weather 
modification, *Water transport, *Water reuse, 
*Developing countries, Water resources deve- 
lopmnet, Economic aspects, Comparison studies, 
Costs, Water costs, Cost analysis, Cloud seeding, 
Distillation, Reverse osmosis, Electrodialysis. 


A brief overview of non-conventional water re- 
sources in developing countries is given along with 
a comparison of the four main non-conventional 
water resource technologies (desalination, 
wastewater reuse, weather modification, and trans- 
port of water by tankers). The costs of any of these 
technologies are difficult to determine with accura- 
cy and are not comparable from place to place. No 
single non-conventional solution is suitable to all 
water-short areas. In any situation where a conven- 
tional source of water can be developed, it will 
usually be preferred to a non-conventional source. 
Non-conventinal water resources are generally 
more complex in development and operation than 
conventional sources, and are usually more expen- 
sive. The major markets in developing countries 
for non-conventional water resources are the 
Middle East and North Africa and islands of the 
Caribbean, Mediterannean and North Atlantic. Of 
the four main non-conventional technologies stud- 
ied, various desalination processes including distil- 
lation, reverse osmosis and electrodialysis have 
proved to be commercially viable, reliable tech- 
niques for removing the salt from brackish and sea 
waters. The future of tanker transport of water is a 
matter of economics under existing market condi- 
tions. The future prospect for the widespread ap- 
plication of wastewater reuse in developing coun- 
tries depends on several factors: wastewater collec- 
tion systems, public health aspects, cultural accept- 
ance, and treatment of effluents to minimize pollu- 
tion. The complex variables involved in weather 
modification will probably hinder its widespread 
application for increasing rainfall in most areas in 
the near future. The increasing demands for water 
and increasing costs of developing sources and 
supplies by conventional means will provide op- 
portunities for the economic application of non- 





conventional water resource techniques. (See also 
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'W88-07851 


INTRODUCTION TO DESALINATION, 

CH2M Hill Southeast, Inc., Gainesville, FL. Water 
Resources Div. 

O. K. Buros. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional inar, Willemstad, Curacao, Netherlands 
— April 22-28, 1985. p 37-53, 7 fig, 1 tab, 7 


Descriptors: *Desalination, *Reverse osmosis, 
*Electrodialysis, *Developing countries, *Distilla- 
tion, Multistage flash distillation, Separation tech- 
niques, Saline water, Seawater, Water resources 
development, Demineralization, Cost analysis, 
Membrane processes, Freezing. 


Desalination is a separation process that treats 
saline water to reduce the dissolved salt content to 
a usable level. The three major desalination proc- 
esses are distillation, electrodialysis, and reverse 
osmosis. Electrodialysis and reverse osmosis are 
used for desalting brackish water, while reverse 
osmosis and distillation are used to desalinate sea- 
water. Distillation is the oldest and most common- 
ly-used method of desalination. The commercial 
development of land-based seawater distillation 
units took place in the late 1950’s with the develop- 
ment of the multistage flash (MSF) concept. MSF 
plants have been extensively used in the Middle 
East, North Africa and the Caribbean. Two other 
distillation processes of importance for potable 
water production are multiple-effect and vapor 
compression. Electrodialysis is a membrane separa- 
tion process of desalination. Reverse osmosis is a 
membrane separation process in which the water 
from a pressurized saline solution is separated from 
the solutes by flowing through an appropriate 
membrane. Two other desalination processes of 
interest are freezing and membrane distillation. 
Freezing has considerable advantages over distilla- 
tion but the process is cumbersome, and has never 
been a co ial success. In membrane distilla- 
tion, a special membrane allows the passage of 
water vapor but not liquid. This process is relative- 
ly new and its commercial success is not yet 
known. The major costs of production for all of 
the processes are energy, labor and amortization of 
capital costs. With the reverse osmosis and electro- 
dialysis processes, membrane replacemnt costs are 
also significant. Desalination processes must prove 
economically feasible in the planning stage before 
such projects are undertaken. (See also W88- 
07850) (Geiger-PTT) 
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Where smaller size distillation procedures are 
needed for desalination of seawater, multi-effect 
vapor compression processes working at low tem- 
perature (around 60 degrees) with a spray-film 
evaporator are useful. The multi-effect process 
saves energy by its spray-film and cross-tube evap- 
orator configuration. No pre-treatment of the sea- 
water is needed and the low temperature of the 
process helps to avoid problems of scaling and 
corrosion. The compactness of the skid-mounted 
units means lower investment, transportation and 
erection costs. Several standard skid-mounted 
package units are in operation in the Caribbean. 
The water cost is dependent on a number of fac- 
tors. Examples of cost variation of one unit using 
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multi-stage flash, ejecto- or mechanical compres- 
sion are given. A flow diagram of the ejecto- 
compression process is provided. In the first cell, 
part of the seawater is vaporized and remaining 
brine flows into the bottom of cell 2. The vapor 
produced in cell 1 flows into the tubes of heating 
bundle F2 where it is condensed. While condens- 
ing in the heating bundle F2, the vapor gives up 
sufficient heat to vaporize an equivalent quantity 
of seawater being sprayed over the bundle. In 
evaporators with more than 2 cells, the process is 
repeated in all the remaining cells. In the last cell, 
part of the vapor is condensed over the condenser 
bundle, thus heating up the seawater that flows 
through the The remaining vapor is 
sucked and compressed by an ejecto-compressor 
using steam supplied by a boiler or an external 
source. On leaving the ejecto-compressor the 
mixed motive steam and vapor is delivered into the 
heating bundle F1 where it is condensed by trans- 
mitting a sufficient amount of heat to evaporate the 
seawater. To prevent too high a concentration of 
dissolved salts in the evaporation chambers, the 
quantity of make-up seawater is greater than the 
distillate production. Excess brine is drained from 
the bottom of the last cell. The unit includes a 
vacuum system which consists of either a steam- or 
a water- ejector. In the case of mechanical com- 
pression, the ejector is replaced by a centrifu; 
compressor, and plate heat exchangers are installed 
on both brine reject and distillate production lines 
to heat up the seawater. (See = 'W88-07850) 
(Geiger-PTT) 
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The use of semi-permeable membranes for separat- 
ing salt from water by reverse osmosis has come a 
long way since the late 1950’s when serious re- 
search on this method of desalination began. Typi- 
cal brackish installations today are capable of sepa- 
rating 98% of the salt from feed waters with total 
dissolved solid levels of 2500-3000 mg/1 using pres- 
sures of 200-250 psig with a flux of 16 gal/sq ft/ 
day and a 5-year period before membrane replace- 
ment is required. Cellulose acetate and polyamide 
type membranes are giving way to new thin film 
composite membranes. The new membranes work 
within a wider pH range, at higher temperatures 
and with broader chemical parameters. Recovering 
energy from the system’s reject stream is being 
carried out by pelton wheels, reverse running 
pumps and other innovations. Applications utiliz- 
ing reverse osmosis are being developed and re- 
fined for potable, industrial and agricultural uses. 
Reverse osmosis plants will find future use in treat- 
ing polluted waters for potable water use in small 
villages in developing countries. Extensive re- 
search continues in the food and pharmaceutical 
industry for use of reverse osmosis as a unit proc- 
ess tool where concentration and fractionation of a 
wet process stream is needed. Desalted water from 
reverse osmosis operations can be used as irrigation 
water to improve the yield of crops. Operating 
experience with reverse osmosis technology has 
improved over the past 15 years. The advantages 
of reverse osmosis technology include its simplici- 
ty, packaging, ease of installation, small space re- 
quirements, use of durable materials for its con- 
struction, and low operation and maintenance 
costs. The main disadvantages of reverse osmosis 
technology are the short life of membranes, and 
need for pre-treatment of water. The capital cost 
of desalting seawater by reverse osmosis has been 
moving on a downaward trend as new membranes 
are developed. (See also W88-078950)(Geiger- 
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The role of renewable energies in meeting the 
energy needs of desalination processes is reviewed. 
Using low density energy sources such as solar or 
wind energy should be considered very carefully 
due to the significant amount of energy required in 
desalination. A comparison of equivalent energy 
usage in various desalination systems is listed for 
the following desalination processes: reverse osmo- 
sis, hyperfiltration, distillation, electrodialysis, 
solar distillation, and freezing processes. Several 
forms of renewable energy sources that may be 
applied to desalination processes are discussed: 
solar energy, wind energy, biomass energy, and 
tidal energy. The availability of each renewable 
energy must be known before these technologies 
can be applied to desalination processes. The de- 
salination system must be operated and managed 
by a well-organized structure to ensure success. It 
is highly recommended that any desalination 
system utilizing renewable energy sources be com- 
bined with a suitable freshwater management 
policy to ensure that the freshwater is adequately 
used. Available technologies involving reverse os- 
mosis for desalination may be categorized as 
manual, mechanical drive linked to windmill, or 
solar-powered systems. The Soleras solar energy 
desalination project, one of the prime projects con- 
ceived for the utilization of renewable energy tech- 
nologies for desalination purposes, is described. 
The project, a joint Saudi Arabian/United states 
effort, would provide two brackish water treat- 
ment plants for the United States and three sea- 
water desalination plants for Saudi Arabia. (See 
also W88-07850) (Geiger-PTT) 
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Several tables and figures are presented which 
elaborate upon the background document for this 
Conference (Water Series No. 14) and suggest 
several conclusions which may be drawn. Tables 
include: typical seawater desalting plant costs and 
brackish water desalting plant costs (both capital 
costs and operating costs); general cost ranges for 
desalination; costs of desalination by vapor com- 
pression; desalting plant capital costs (both direct 
and indirect costs); desalting plant annual costs; 
typical percentage contribution of cost compo- 
nents to total annual costs of desalting plants; sea- 
water reverse osmosis costs as a function of elec- 
tricity costs; fuel consumption in single-purpose 
(water production only) desalination plants; effect 
of recovery ratio on high pressure reverse pump- 
ing energy; effect of recovery ratio on feed water 
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pumping costs; and privatization as an option for 
plant ownership and operation. Figures include: 
initial cost of some small marine desalinators on the 
market (graph); trends in capital and total water 
costs for desalination facilities (graph); the compo- 
nents of desalination equipment costs; and factors 
involved in calculating desalinated water costs. In 
conclusion, the tables and figures should serve as a 
reminder that: there exists a ‘menu’ of established 
technologies to serve various desalting needs; each 
technology is available in a broad range of capital 
and operating costs, dependent upon site-specific 
factors and prevailing economic and competitive 
conditions; any single price (or cost) is the result of 
trade-offs made in overall design; and in many 
cases, desalination costs will be sufficiently com- 
petitive with alternate sources of supply to warrant 
serious consideration of the desalination option. 
(See also W88-07850) (Geiger-PTT) 
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In choosing a desalination process for any new 
project, the major considerations must be the tech- 
nologies of the respective processes. One of the 
major criteria for selection of a process is likely to 
be its energy consumption. When desalination only 
is required, and when it cannot conveniently be 
coupled to use extraction steam from an existing 
wer station, reverse osmosis (RO) will give a 
ge savings in energy consumption compared 
with thermal distillation. Processes for desalination 
should be, above all other considerations, reliable. 
They should be morphologically simple and easy 
to maintain. Some important differences between 
the multistage flash distillation process (MSF) and 
reverse osmosis are discussed. The basic difference 
is that the materials used in MSF have very little 
effect on the essentials of the process, whereas in 
RO the very possibilty of the process occurring 
depends precisely on the availability of a specific 
material. A second important difference between 
the two processes is that the heat transfer behavior 
in MSF is relatively unaffected by trace substances 
in the water. The simultaneous existence of these 
two differences implies that RO is subject to much 
greater risk of performance failure than MSF 
unless the quality control im membrane manufac- 
ture, maintenance of that quality in storage, ship- 
ment, and installation, are extremely good. MSF is 
capable of attaining a total dissolved solids level of 
< 50 ppm while RO achieves about 200 ppm of 
total dissolved solids from seawater. In RO the 
recovery possible from seawater is about 30%. 
Some development limitations and possibilities in 
MSF are outlined. The energy consumption has 
been restricted to values poorer than are technical- 
ly possible. Corrosion resistant materials must be 
used on the process stage walls. The operation of 
small scale desalination units and the relation of 
desalination to water reuse is also discussed. (See 
also W88-07850) (Geiger-PTT) 
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The Cayman Islands have developed to the point 
where they now are a successful tourist and busi- 
ness center, utilizing completely non-conventional 
water resources. Households have satisfied their 
own water needs by roof catchment systems. 
Treatment and disposal of wastewater is accommo- 
dated on-site by either septic tank or cesspit. In 
more developed areas, the large number of proper- 
ties utilizing on-site sewage disposal is a great risk 
to grounwater quality. Rain water storage systems 
are also not free from the risk of contamination. 
The efficiency of individual rain water catchment 
systems is a function of rainfall, roof area, catch- 
ment equipment and demand. The construction 
costs of rain water catchment systems are high. 
The cost of a bored well is currently CI$15 per 
foot for a 5-inch bore. A private water company 
provides desalinated water at CI$15.87 per 1,000 
US gallons plus a fuel adjustment factor. Seven 
companies operate as water truckers. Their prices 
range from CI$3.80 to CI$4.58 per 1,000 US gal- 
lons plus a fue! adjustment factor. The Water au- 
thority is developing plans to provide the devel- 
oped areas of the island with a public piped water 
supply. A joint venture with the Electricity Gener- 
ating Company to utilize waste heat for distillation 
of water is under way, and a feasibility report is 
being prepared. Estimates for future water de- 
mands for the island are discussed. Treated effluent 
from a propsed sewage treatment works will be 
used to irrigate properties along the West Bay 
Beach area. (See also W88-07850) (Geiger-PTT) 
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Nicosia 


Cyprus is an agricultural country where irrigation 
has been practiced for over 2,000 years. Uncon- 
trolled pumping of groundwater from aquifers has 
resulted in depletion of supplies and saline water 
intrusion into some of the aquifers. Increases are 
expected in the amount of water needed for irriga- 
tion and for domestic use. The Government of 
Cyprus decided to develop three alternative non- 
conventional water resources: sea and brackish 
water desalination, reclamation of sewage, and 


cloud seeding. Reverse osmosis processes proved 
successful in producing a high quality water suita- 
ble for potable purposes, but lack of trained per- 
sonnel caused loss of performance in almost all of 
the desalination plants. Strict laws were passed by 
the Government making it obligatory to treat all 
sewage by conventional sewage treatment plants. 
The laws also restricted the disposal into the sea of 
any sewage, even of treated effluent, to control 
pollution of the beaches. Improvement of the efflu- 
ent by the addition of secondary or tertiary treat- 
ment made it usable for irrigation water for hotel 
gardens. The Agriculture Institute of Cyprus is 
experimenting on the growing of cotton and 
animal foodstuffs with wastewater irrigation. Re- 
sults of cloud seeding experiments were insignifi- 
cant and such research had to be abandoned. Of 
the non-conventional water resources considered 
for exploitation in Cyprus, only those provided by 
desalination for the production of high quality 
water for domestic and industrial use and sewage 
recycling for irrigation have so far proven to be of 
practical importance. (See also W88-07850) 
(Geiger-PTT) 
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Some of the relatively new methods of water 
supply and methods of identifying water resources 
that are being experimented with in Ethiopia are 
described. The Rural Pumping Technology Re- 
search and Development Project, being undertak- 
en in collaboration with the Faculty of Technolo- 
gy Addis Ababa University is studying handpumps 
for extraction of ground from shallow and 
deep wells, windpower for pumping, and solar 
desalination. Project financing has been with assist- 
ance from the International Development Re- 
search Center of Canada, SAREC of Sweden and 
previously UNDP/UNIDO. Research and devel- 
opment work being undertaken in the Eastern 
Region of Ethiopia, with financial assistance from 
the Swedish International Development Agency 
(SIDA) and VIAK AB of Sweden as consulting 
engineers includes remote sensing for water re- 
sources development, groundwater dams, and shal- 
low wells. Satellite and aerial photography are 
being used for collecting hydrologic data on wet 
and dry seasons and mapping of various hydrogeo- 
logic areas. No information was available on shal- 
low wells. (See also W88-07850) (Geiger-PTT) 
W88-07876 





TURKS AND CAICOS ISLANDS: BRIEF 
NOTES ON WATER SUPPLIES, 

Ministry of Works and Utilities, Nassau (The Ba- 
hamas). 


K. F. Sparkes. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilies, April 22-28, 1985. p 381-387, 1 fig, 1 tab, 3 
ref. 


Descriptors: *Desalination, *Turk Islands, *Caicos 
Islands, *Water harvesting, *Water transfer, Distil- 
lation, Solar energy, Reverse osmosis, Water 
supply development, Groundwater mining, Water 
storage, Potable water, Developing countries, 
Storage tanks, Water demand, Water use. 





In the Turk and Caicos Islands all water supplies 
are essentially non-conventional. The traditional 
source of domestic water is the house roof catch- 
ment and storage tank. Storage tanks represent a 
large initial monetary outlay, and some of the 
poorer members of the community need some as- 
sistance in obtaining safe storage tanks. Supple- 
mentary water supplies are often required to cover 
basic deficiencies and demands. during extensive 
drought. Such supplies are derived from _ 
rain water catchments; fresh groundwater lenses; 
brackish groundwater deposits desalinated by re- 
verse osmosis; seawater desalinated in distillation 
plants or by high pressure reverse osmosis; and 
barging of water from islands having spare capac- 
ity or from abroad. The main advantages and 
disadvantages of each method are tabulated. Data 
on water —— and usage are enumerated for the 
islands of Grand Turk, South Caicos, Salt Cay, 
other Caicos islands, and providenciales. (See also 
W88-07850) (Geiger-PTT) 

W88-07878 


BAHRAIN: TRAINING OF STAFF FOR DE- 
SALINATION PLANTS, 

Ministry of Works, Power and Water, State of 
Bahrain 


S. A. R. Khalaf. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional ra a , Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 388-401, 3 fig, 3 tab, 2 
tab. 


Descriptors: *Desalination, *Bahrain, *Training, 
*Manpower, *Personnel, Maintenance, Manage- 
ment planning, Education, Labor, Personnel man- 
agement, Design criteria, Operating costs, Capital 
costs. 


To overcome problems of deterioration of ground- 
water quality in the State of Bahrain, a long-term 
plan was formulated for the construction of desali- 
nation plants. Difficulties arose in obtaining man- 
power to operate the plants. Regional assistance 
was sought from the state of Kuwait for training 
some Bahraini nationals in the art of operating 
desalination plants. Local engineers were encour- 
aged to enroll in professional institutions and to 
participate in relevant international conferences 
that addressed desalination technology innovation. 
The desalination project contractor’s personnel 
were used to cover for the unavailable qualified 
local staff required to run newly built desalination 
facilities. Typical training programs for desalina- 
tion personnel include an induction course (dura- 
tion 6 months), a basic course (duration 6 months), 
and a specific course in desalination operations 
(duration 12 months). Training methodology and 
problems in training are discussed. Technology 
transfer is of importance to ensure sustained im- 
provement in desalination technology. The Minis- 
try of Works, Power and Water has, over the past 
ten years, been able to run its first two distillers by 
Bahraini staff. (See also W88-07850) (Geiger-PTT) 
'W88-07879 


CAPE VERDE ISLANDS: EXPERIENCES 
WITH SEA-WATER DESALINATION, 

Electra, EP, S. Vicente, Cape Verde Islands. 

S. Morais. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 402-412, 1 fig, 2 tab. 


Descriptors: *Desalination, *Reverse osmosis, 
*Multistage flash distillation, *Cape Verde Islands, 
*Seawater, Water costs, Comparison studies, 
Training, Personnel, Distillation, Corrosion, Per- 
formance evaluation, Sand filters, Evaporation, 
Scaling. 


Seawater desalination plays an important role in 
the development of Cape Verde’s water resources. 
It is utilized on a large scale and will shortly be 
extended to most of the islands. The main features 
of the existing desalination plants are described. 
The Babcock plant in Sao Vicente uses evapora- 
tion. Acid treatment, high temperatures and poor 
design make the control of scale and corrosion 
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very difficult. The Esmil plant, also in Sao Vi- 
cente, uses multistage flash distillation. It also suf- 
fers from corrosion problems, but it is difficult to 
shut the plant down for maintenance. In Sal, the 
aiport desalination plants use vapor compression 
and the Santa Maria plant uses multistage flash 
distillation. Reverse osmosis plants in Sal are found 
in Palmeira and the hotel Morabeza. Faulty design 
and failure of plant parts have caused poor per- 
formance in these plants as well. Costs of water 
from the desalination plants of the Cape Verde 
Islands are relatively high. While multistage flash 
distillation plants suffer from a lack of trained 
personnel, reverse osmosis methods require pre- 
treatment of water and occasional membrane re- 
placements. From the mistakes and problems en- 
countered with desalination in the Cape Verde 
Islands, much has been learned to make new ven- 
tures more successful in the future. (See also W88- 
07850) (Geiger-PTT) 
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CURACAO: DRINKING WATER SUPPLY, 
Water and Power Corporation, P.O. Box 2097, 
Curacao, Netherlands Antilles. 

H. T. M. Gouverneur. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional inar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 413-417, 1 fig, 1 tab. 


Descriptors: *Desalination, *Distillation, *Cura- 
cao, *Drinking water, *Multistage flash distilla- 
tion, *Financing, *Pricing, Water supply develop- 
ment, Evaporation, Water costs, Electric power 
production, Reverse osmosis. 

To meet increasing demands for freshwater, the 
island of Curacao in 1928 installed a submerged 
tube distillation plant for converting seawater into 
drinking water. In 1959 it became possible to 
couple water production with electricity produc- 
tion by using steam from the turbines to supply 
heat to the submerged tubes. In 1963, two multis- 
tage flash (MSF) evaporators were installed with a 
capacity of 6,000 cu m/day each. Because of the 
relatively small water storage capacity of the 
island, and the unreliability of some of the produc- 
tion units, water supply has been through critical 
periods repeatedly in the recent past. Water sam- 
ples are now taken several times a day and are 
analyzed to ensure water quality. Several problems 
are associated with water supply in Curacao. High 
fuel costs cause high water and electricity prices. 
The maintenance of the evaporators is both a fi- 
nancial and a technical problem. High investments 
have to be made for sane and more efficient 
production units to keep ahead of the increasing 
demand for water. Unaccounted-for water is esti- 
mated at 30%. The water distribution network is 
not well balanced giving some areas a shortage of 
water while other areas experience a surplus. The 
water storage capacity has to be increased to at 
least 250, cu m. Favorable financing arrange- 
ments for new projects are difficult to obtain. 
Several strategies are suggested to overcome finan- 
cial problems. They include: investing in more 
efficient and reliable units to reduce production 
costs; operating the existing units as efficiently as 
possible; reorganizing the water distribution com- 
pany’s system of collecting fees in order to reduce 
outstanding accounts receivable; and reducing un- 
accounted-for water. Mathematical models for 
water resources optimization (balancing of distri- 
bution network) and experience in seawater desali- 
nation with reverse osmosis are also recommended. 
(See also W88-07850) (Geiger-PTT) 
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INDIA: OVERVIEW OF WATER DESALINA- 
TION RESEARCH FOR SUPPLYING WATER 
TO SOME AREAS AFFECTED BY SALINITY, 
Central Ground Water Board, Jamnagar House, 
Mansingh Road, New Delhi 11, India. 

B. P. C. Sinha. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 418-424, 1 fig, 2 ref. 
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compression distillation, Water supply develop- 
ment, Rural areas, Ion exchange, Solar distillation, 
Evaporation, Multistage flash distillation, Saline 
water intrusion. 


Every citizen of India is to be provided with a safe 
drinking water supply by the end of the Interna- 
tional Drinking Water Supply and Sanitation 
Decade, in 1990. To identify the rural areas which 
needed immediate attention, a country-wide survey 
was conducted. In areas where the groundwater 
was contaminated by saline water intrusion, desali- 
nation practices were adopted. The various desali- 
nation processes that have so far been tried in India 
are: submerged-tube distillation, multistage flash 
distillation, vertical tube evaporation, horizontal- 
tube multi-effect process, solar distillation, vapor 
compression distillation, freezing, reverse osmosis, 
electrodialysis, ion exchange, solvent extraction, 
and hydrate process. Water desalination research is 
principally carried out by the Central Salt and 
Marine Chemicals Research Institute (CSMCRI); 
the Bhabha Atomic Research Center (BARC); and 
the Defense Laboratory. The CSMCRI has con- 
structed two solar stills on the roof of a garage to 
supply distilled water. Two solar plants were set 
up in Gujarat under the ‘science for villages’ pro- 
gram. A 3-stage flash distillation facility was set up 
at BARC. A 33-stage multistage flash distillation 
plant is under construction and vertical-tube evap- 
oration plants are being operated. Reverse osmosis 
plants have also been successful for the the desali- 
nation of brackish water. The Defense Laboratory 
and CSMCRI have experimented with electrodia- 
lysis. Cost estimates for reverse osmosis and elec- 
trodialysis plant operations are listed. (See also 
W88-07850) (Geiger-PTT) 
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MEXICO: WATER DESALINATION EXPERI- 
ENCES, 

O. P. Siller. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 425-429, 4 ref. 


Descriptors: *Desalination, *Mexico, *Solar distil- 
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countries. 


In arid regions of Mexico where groundwater sup- 
plies of freshwater are being depleted, desalination 
may be a competitive and appropriate technology. 
Desalination for municipal freshwater supply pur- 
poses started in Mexico in the late 1960’s. In 1971 
the Commission for the Utilization of Saline 
Waters was created within the Federal Govern- 
ment structure as part of the Water Resources 
Ministry in order to design, build, install and oper- 
ate desalination plants. In 1976, the commission 
was transformed into the General Directorate of 
Utilization of Saline Waters. Since 1971 about 65 
single-purpose service or experimental plants have 
been installed. Reverse osmosis is mainly used for 
desalination of brackish water and distillation is 
mostly used for seawater. Most plants are installed 
in isolated locations where erection is difficult and 
fuels, parts, chemicals, and labor are scarce. Indus- 
trial uses of desalinated water are more important 
and more extensive than municipal uses. Desalina- 
tion plants using the various processes have been 
manufactured to a lesser or greater degree in 
Mexico and all of them are operated by Mexicans. 
Manufacturing capacity for multistage flash distil- 
lation evaporators is available in several places 
where powerplant equipment is fabricated. Some 
reverse osmosis and vapor compression plants are 
partially fabricated in the country. Some criteria 
employed for desalination process selection are 
discussed. (See also W88-07850) (Geiger-PTT) 
W88-07883 


MOROCCO: EXPERIENCE IN THE USE OF 
DESALINATION FOR WATER SUPPLY, 

Water Quality Control Div., National Drinking 
Water Office, BP Rabat-Chellah, Rabat, Morocco. 
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H. Abouzaid. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 430-432, 1 tab. 


Descriptors: *Desalination, *Morocco, *Electro- 
dialysis, *Reverse osmosis, *Vapor compression 
distillation, Developing countries, Distillation, 
Membrane processes, Water distribution, Water 
transport, Water costs, Operating costs, Cost anal- 
ysis, Demineralization. 


In the arid country of Morocco, freshwater 
demand often exceeds available water resources. 
To meet the demand for freshwater, the govern- 
ment installed an electrodialysis plant for treating 
brackish water at Tarfaya in 1963. Several other 
desalination plants are in operation using electro- 
dialysis, reverse osmosis, and mechanical and ther- 
mal vapor compression. Many localities are sup- 
plied occasionally by desalted water from mobile 
units. Because of the great expense of desalination, 
to avoid desalination wherever possible or limit its 
use a double distribution system is used. Brackish 
water is distributed in the system for all domestic 
needs other than drinking and cooking, and desalt- 
ed water is distributed via standpipes to ensure that 
15 to 20% of the total water supply is of potable 
quality. The dual system has been used at 
Laayoun, and is now under implementation in Tar- 
faya, Boujdour and Smara. The costs of the dual 
system are enumerated. In April 1985, the total 
operating costs were $US 0.64/cu m for brackish- 
water desalination and $US 2.23/cu m for seawater 
desalination. A master plan is proposed for all pre- 
saharian and saharian parts of the country. Under 
the plan the following four different methods of 
supplying water are being considered: local devel- 
opment of water resources through an extensive 
program of groundwater exploration; transporta- 
tion of water from the north to the south by a 
long-range feeder network; desalting of locally- 
available brackish and seawater; and transportation 
of water by tankers from the northern part of the 
country. (See also W88-07850) (Geiger-PTT) 
W88-07884 


SAUDI ARABIA: TWENTY YEARS OF DE- 
SALINATION, 

Saline Water Conversion Corp., Eastern Province, 
P.O. Box 752, Al-Khobar 31952 (Saudi Arabia). 
D. S. Khumayyis. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 433-435. 


Descriptors: *Desalination, *Saudi Arabia, *Water 
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Drinking water, Project planning, Labor, Training, 
Corrosion, Process control, Brines. 


Saudi Arabia depends heavily upon desalination of 
brackish and sea water for freshwater supplies. In 
1974 the Saline Water Conversion Corporation 
(SWCC) was founded by Royal Decree to build, 
operate and maintain desalination plants to provide 
an adequate and reliable water source. At first two 
small single purpose multistage flash distillation 
plants were built on the Red Sea. In 1970, a dual 
purpose facility with a multi-stage flash desalter 
connected to a power generation plant was built. 
By 1985, 15 plants on the Red Sea and 4 on the 
Gulf were in operation. SWCC expanded to in- 
clude service not only to coastal locations, but also 
to inland sites. SWCC qualified Saudi engineers are 
now taking a more important and involved role in 
the operation and maintenance of the plants. The 
number of Saudis working in desalination plants is 
continually rising due to the availability of gradu- 
ates from the two SWCC training centers. To 
lessen problems of corrosion and poor design pa- 
rameters the following were suggested: more atten- 
tion should be given to material selection; external 
deaerators should be used to limit dissolved 
oxygen levels; chemical additives should be used 
for scale treatment; ball cleaning must be used to 
increase the running period before acid cleaning 
when on-line additives are used; and during both 
the design and the plant operation stages, strict 


control on allowable minimum brine recycle pres- 
sure is needed to restrict boiling of the recycle feed 
in the brine heater tubes. (See also W88-07850) 
(Geiger-PTT) 
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SOMALI DEMOCRATIC REPUBLIC: SOLAR 
DESALINATION EXPERIENCE, 

Kudha Seawater Desalination Project, Mogadishu 
(Somali Democratic Republic). 

A. I. Aden. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 436-440, 2 fig. 


Descriptors: *Desalination, *Somali Democratic 
Republic, *Solar distillation, *Water supply devel- 
opment, *Distillation, Solar energy, Developing 
countries, Corrosion, Maintenance, Pilot plants, 
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High evaporation rates in the Somali Democratic 
Republic are responsible for saline water condi- 
tions in many groundwater supplies. To alleviate 
the problems associated with high costs of import- 
ed oil, the government of Somali embarked on 
research into low-cost renewable energies such as 
solar, wind and biomass. The United Nations Chil- 
drens Fund and the United Nations Industrial De- 
velopment Organization helped design and build 
the Kudha solar desalination plant. The pilot plant 
consists of 15 blocks of 9 solar still units each. 
Three storage tanks store raw seawater, rain water 
and distilled water, and the water supply for the 
village, respectively. Deficiencies associated with 
plant operation include poor reliablity, an inad- 
equate labor force, and corrosion and maintenance 
problems. The 3,600 sq m plant serves a village 
population of about 2,000 people. (See also W88- 
07850) (Geiger-PTT) 
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REMOTE AND IN SITU OBSERVATIONS OF 
SIERRA NEVADA WINTER MOUNTAIN 
CLOUDS: RELATIONSHIPS BETWEEN ME- 
SOSCALE STRUCTURE, PRECIPITATION 
AND LIQUID WATER, 

U.S. Bureau of Reclamation, Auburn, California. 
For primary bibliographic entry see Field 2B. 
W88-07691 


STATISTICAL STUDY OF THE NORTH 
DAKOTA CLOUD MODIFICATION PROJECT, 
Oklahoma Univ., Norman. Oklahoma Climatologi- 
cal Survey. 

H. L. Johnson, and M. P. Foster. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-227336. 
Price codes: A04 in paper copy, A01 in microfiche. 
Operational Weather Modification, Volume 14, 
February 1985. 57 p, 9 fig, 44 tab, 17 ref, append. 


Descriptors: *Weather modification, *Statistical 
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interpretation, Analysis of variance, Radar, Rain 
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tion. 


An analysis of covariance has been applied to 
radar and raingage data collected in support of the 
North Dakota Cloud Modification Project. Rawin- 
sonde observations and a one-dimensional cloud 
model were used to provide covariates. The cloud 
model provided useful covariates information for 
all response variables tested. Analysis indicates that 
several radar measured response variables and area 
averaged raingage observations are suitable for 
analysis by this technique and should be considered 
for use in any formal evaluation effort. Local area 
rawinsondes taken prior to the onset of convection 
generally were more useful in the analysis than 
those taken routinely in the synoptic network. 
(Author’s abstract) 
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OVERVIEW OF NON-CONVENTIONAL 
WATER RESOURCES IN DEVELOPING 
COUNTRIES, 

United Nations, New York. Dept. of International 
Economic and Social Affairs. 

For primary bibliographic entry see Field 3A. 
W88-07851 


CLOUD SEEDING - A SOURCE OF WATER, 
World Meteorological Organization, Geneva 
(Switzerland). 

L. R. Koenig. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional inar, Willemstad, Curacao, Netherlands 
— April 22-28, 1985. p 260-279, 3 fig, 1 tab, 5 
ref. 
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The current status of precipitation enhancement 
and its role as a possible source for water in 
developing countries are reviewed. Some advan- 
tages and disadvantages of cloud seeding oper- 
ations are listed. Cloud seeding may be performed 
routinely to obtain precipitation or be used in times 
of drought conditions. Trends on worldwide pre- 
cipitation enhancement activities are presented 
graphically for the years 1975 through 1983. A 
precipitation enhancement project is made up of a 
survey of the target site, an evaluation of project 
benefits, and establishment of project requirements 
(headquarters office, rain-gage network, seeding 
agent generators, aircraft, radar, pilot balloons and 
radio sondes, and manpower). Capital and prelimi- 
nary costs of a well designed project will by ap- 
proximately $1,300,000. Cost-benefit analyses of 
such projects are extremely difficult to make. A 
large estimated benefit/cost ratio should be se- 
cured before proceeding with cloud seeding 
projects. With respect to the efficacy of cloud 
seeding, the procedure can increase precipitation, 
make no changes in precipitation or decrease pre- 
cipitation. The environmental effects of cloud 
seeding are minimal; however, social, political and 
legal aspects of weather modification should be 
considered before any large-scale project is under- 
taken. Sources for obtaining information on weath- 
er modification are listed. (See also. W88-07850) 
(Geiger-PTT) 
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CONCEPTUAL EVALUATION OF ‘STATIC’ 
AND ‘DYNAMIC’ SEEDING MODES BASED 
ON RECENT ANALYSES OF ISRAELI Il AND 
FACE 2 EXPERIMENTS, 

A. Gagin. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 280-306, 5 fig, 8 tab, 
22 ref. 


Descriptors: *Cloud seeding *Weather modifica- 
tion, *Artificial rainfall, *Evaluation, *Statistical 
analysis, Regression analysis, Silver iodide, Clouds, 
Cloud physics, Rainfall intensity, Radar, Feasibili- 
ty studies. 


The validity of some of the basic hypotheses un- 
derlying the techniques of cloud seeding aimed at 
increasing rainfall by either producing microphysi- 
cal ‘static’ effects in the treated clouds, or by 
triggering ‘dynamic’ changes in them is conceptu- 
ally evaluated using data obtained in the Israeli II 
and Florida Area Cumulus (FACE-2) experiments. 
Results confirmed that the Israeli II project, using 
‘static’ mode seeding will enhance rainfall either by 
making the already existing rain mechanisms more 
effective or by the initiation of rain in clouds that 
otherwise would not have precipitated. Silver 
iodide (AglI) seeding in FACE-2, using the ‘dy- 
namic’ mode, affected the properties of the treated 
convective cells and the resulting total rainfalls. 
These properties were predicted from the changes 





in cell height following seeding. The effect of 
seeding appears to be strongest ‘ie cells treated 
early in their life cycle with a substantial amount 
of AgI (>600 g). Seeding effects of a 20% in- 
creases in cell height and > 100% increase in cell 
rain volume are indicated. These effets are prob- 
ably associated with a parallel suppressive effect 
on adjacent clouds as a result of dynamic compen- 
sating processes resulting from the enhanced 
growth of the treated convective cells. Direct ex- 
perimental evidence now confirms the basic tenet 
of the technique of rainfall enhancement by cloud 
seeding for ‘dynamic’ effects. This evidence sub- 
stantiates the hypotheses that if seeding could in- 
crease cloud depth, then the corresponding proper- 
ties of the deeper clouds, namely their intensity, 
area and duration of rainfall, will be such that they 
will precipitate larger total rain volumes. The com- 
ponents contributing to the total rainfall volume 
precipitated by convective rain cells, have a de- 
pendence on cloud depth in a manner that can be 
described by a set of power laws. The combined 
effect of the dependence of these convective rain 
cell properties on cloud depth is also manifested in 
a power law relationship which relates a ten-fold 


increase in total rain volume to a two-fold change 
in cloud depth. (See also W88-07850) (Geiger- 


PTT) 
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RAIN-WATER HARVESTING: AN OVERVIEW, 
Small Caribbean Islands Water Assessment, Devel- 
opment and Management Project, United Nations 
Department of Technical Cooperation for Devel- 
opment. 

P. Hadwen. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 307-313, 7 ref. 
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Rain-water harvesting works on the principle of 
intercepting rain as it falls, and then storing it for 
beneficial use. Preparation of a suitable collection 
surface, such as a roof or other impervious surface, 
and channelling the flow is relatively easy and 
inexpensive. Construction of low cost reservoirs 
has presented the greatest challenge. Improve- 
ments in this aspect of rain-water harvesting have 
been taken in the last five to seven years. Water 
storage tanks of concrete, concrete lined with 
bamboo, galvanized iron tanks, and ferro-cement 
tanks have been highly successful. In the last 
decade many low-cost appropriate technology 
studies have been carried out (gravity supplies, 
handpumps, shallow wells, sand dams, and the 

of solar and biogas energy sources). Problems of 
remoteness of villages or islands, difficulty of ob- 
taining fuel or other supplies, provision of mainte- 
nance, high cost and reliability are problems 
common to most water supply systems. If an im- 
proved village water supply system breaks down, 
people resort to traditional sources, such as ponds, 
water holes, springs, and rivers, which are often 
polluted. Thus, any health benefits resulting from 
improved supplies are often lost during such break- 
down periods. Rain-water collection probably has 
the most potential for improving water supplies at 
the level of satisfying basic human needs. In most 
countries, the full potential of rain-water harvest- 
ing is not being exploited. In the efforts to meet the 
ambitious goals of the International Drinking 
Water Supply and Sanitation Decade, a highly 
significant role can be played by rain-water har- 
vesting methods. (See also W88-07850) (Geiger- 
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coer ISLANDS: COUNTRY SITUATION 
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The Water Authority, P.O. Box 1104, Grand 
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CHINA: THE DEVELOPMENT AND USE OF 
NON-CONVENTIONAL WATER RESOURCES, 
Bureau of Municipal Engineering and Public Utili- 
ties, Ministry of Urban and Rural Construction and 
Environmental Protection, Baiwanzhuang, Beijing, 
People’s Republic of China. 

For primary bibliographic entry see Field 3C. 
W88-07874 


INDONESIA: THE USE OF NON-CONVEN- 
TIONAL WATER RESOURCES, 

Water Quality and Environmental Div., Inst. of 
Hydraulic Engineering, Ministry of Public Works, 
Jakarta (Indonesia). 

eee bibliographic entry see Field 3C. 


TURKS AND CAICOS ISLANDS: BRIEF 
NOTES ON WATER SUPPLIES. 
Ministry of Works and Utilities, Nassau (The Ba- 


hamas). 
For primary bibliographic entry see Field 3A. 
W88-07878 


CARIBBEAN ISLANDS: A REVIEW OF ROOF 

AND PURPOSE BUILT CATCHMENTS, 

Small Caribbean Islands Water Assessment, Devel- 

opment and Management Project, United Nations 

Dept. of Technical Cooperation for Development. 

P. Hadwen. 

IN: Non-Conventional Water Resources Use in 

pia ing Countries. Proceedings of the Interre- 
dary om eg Willemstad, Curacao, Netherlands 

aeailles, April 22-28, 1985. p 455-468, 21 ref. 


Descriptors: *Water harvesting, *Water supply de- 
velopment, *Caribbean Islands, *Drinking water, 
*Water storage, Cisterns, Water tanks, Developing 
countries, Catchment areas, Potable water, Urban 
runoff, Desalination, Groundwater mining, Water 
transport. 


For more than three centuries, roof catchments 
and cistern storage have been the basis for a do- 
mestic water supply in many small islands of the 
Caribbean. Urban runoff has been collected for 
agricultural use and many large factories use roof 
catchments for collecting water for industrial pur- 
poses. A formula has been devised for estimating 
the optimal cistern size required for public sup- 
plies. The majority of roof catchment systems are 
of galvanized iron, both painted and unpainted. In 
Bermuda, specially cut and painted limestone has 
been used for years. Concrete is the main material 
used to create purpose built impervious surfaces. A 
review of water catchment systems in several Car- 
ibbean countries is given. Countries discussed in- 
clude: Anguilla, Antigua, the Bahamas, Barbados, 
Barbuda, Belize, Bermuda, the British Virgin Is- 
lands, the Cayman Islands, Dominica, Grenada, 
Guadaloupe, Honduras, Jamaica, Martinique, 
Montserrat, the Netherlands Antilles, St. Kitts/ 
Nevis, St. Lucia, St. Vincent and the Grenadines, 
Trinidad and Tobago, the Turks and Caicos Is- 
lands, the United States Virgin Islands, and the 
Venezuelan group of islands. (See also W88-07850) 
(Geiger-PTT) 

W88-07890 


KENYA AND BOTSWANA: EXPERIENCE 
WITH RAIN-WATER CATCHMENT SYSTEMS, 
Alberta Univ., Edmonton. Dept. of Geography. 
H. J. McPherson, and J. Gould. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
a—- April 22-28, 1985. p 469-487, 7 fig, 1 tab, 
26 ref. 


Descriptors: *Water harvesting, *Kenya, *Botswa- 
na, *Developing countries, *Water supply devel- 
opment, Catchment areas, Impervious beds, Rocks, 
Water storage, Storage tanks, Water tanks, Water 
demand, Water supply, Comparison studies, Cost 
analysis. 


Experiences with rain water catchment in Kenya 
and Botswana is described, along with the current 
technology, the costs of the various alternative 
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systems, and the major advantages and disadvan- 
tages identified with rain water catchments in East 
Africa. Three main types of rain water catchment 
systems are roof catchments, rock catchments, and 
groundwater catchments. Calculating the available 
supply and the size of the storage tank needed to 
meet the estimated demand is perhaps the most 
critical step in designing a catchment system. Com- 
puter modelling provides a reliable method for 
estimating an appropriate storage tank size for any 
given climatic situation at whatever level of reli- 
ability is desired. Reservoirs for rock catchments 
normally consist of a dam wall behind which an 
open reservoir stores the rain water. In ground 
catchments, due to the fact that the catchment 
apron is at ground level, the storage reservoir 
always consists of a sub-surface tank. Roof catch- 
ment systems have the option of purchasing a 
ready-made factory built tank which is usually of 
corrugated iron. Other tanks that may be used with 
roof catchments are cement jar tanks, Ghala basket 
tanks, concrete ring tanks, and ferro-cement tanks. 
A cost comparison of different types of roof catch- 
ment tanks in Kenya and Botswana is given. In 
both Kenya and Botswana rain water catchment 
has been applied mainly in the arid and semi-arid 
areas where there is an urgent need for water, and 
surface water and groundwater are either scarce or 
non-existent. Main problems with storage tanks are 
that the tanks are too small, they leak or do not 
hold water, or are improperly covered. The advan- 
tages of rain water catchment are: the good quality 
of the water supply; availablility of water at the 
point of use (the home); the ownership of the 
supply system by the householder; low operation 
and maintenance costs; and ease of repairs (all 
spare parts were obtained locally). The main disad- 
vantages of rain water catchment are the expensive 
initial capital outlay for a storage tank, and, with 
rock and ground catchment schemes, water may 
require some form of treatment before it can be 
safely used. (See also W88-07850) (Geiger-PTT) 
W88-07891 


THAILAND: RAIN-WATER TANK PROJECT 
OF THE POPULATION AND COMMUNITY 
DEVELOPMENT ASSOCIATION, 

Water Resources Unit, Population and Community 
Development Assn., Sukhumvit Soi 12, Bangkok 
(Thailand). 

P. Sornjitti. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 488-503, 8 tab, 9 ref, 
append. 


Descriptors: *Water harvesting, *Thailand, *Water 
supply development, *Rural areas, *Drinking 
water, Public health, Water tanks, Water storage, 
Storage tanks, Water resources development, Fi- 
nancing, Cost analysis, Maintenance. 


Problems of poverty in the northeast sector of 
Thailand are compounded by the inadequate rain- 
fall and dryness of the region. In cooperation with 
the United Nations International Drinking Water 
Supply and Sanitation Decade, the government of 
Thailand set up the Fifth Five Year Plan to help 
those poverty areas where drinking water was in 
shortest supply. The plan promoted the use of 
appropriate technologies, and extended the oppor- 
tunities for people to help themselves by establish- 
ing co-operative groups and revolving funds. The 
plan also mobilized the joint efforts of the govern- 
ment and non-governmental organizations such as 
the Population and Community Development As- 
sociation (PDA). In 1978, PDA began its own 
water resources development program as a supple- 
ment to the activities of the Government, with the 
promotion of shallow wells and latrines. In 1980, 
these activities were expanded to include rain 
water catchment in village ponds, bored and dug 
wells, hand pumps and rain water tanks. A PDA 
pilot project in which 53 tanks were built evaluat- 
ed community participation in tank construction 
and tested tanks of varying capacity utilizing three 
different types of construction: ferro-cement, 
bamboo-reinforced concrete and cement rings. 
PDA provided tools and equipment for the tanks 
while the villagers provided labor. The success of 
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the pilot project led PDA to continue its efforts in 
water resources development with Rain Water 
Tank Projects (Tungnam I, II, III and IV). These 
projects provided a source of sanitary drinking 
water for rural families of northeast Thailand, de- 
veloped a community-based system for the deliv- 
ery of that service, promoted village-level co-oper- 
ation in development activities, and created an 
administrative system for the revolving fund mech- 
anism to spur village development activities with- 
out external financing. (See also W88-07850) 
(Geiger-PTT) 

W88-07892 


EGYPT: REUSE OF DRAINAGE WATER IN 
IRRIGATION, 

Drainage Research Inst., Water Resources Centre, 
Ministry of Irrigation, Cairo (Egypt). 

S. El-Gindy. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional inar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 504-510, 3 tab, 4 ref. 


Descriptors: *Water reuse, *Wastewater irrigation, 
*Egypt, *Drainage water, Water quality, Subsur- 
face drainage, Water management, Crop produc- 
tion, Recycling, Cost analysis. 


The Ministry of Irrigation of Egypt and the Minis- 
try of Foreign Affairs of the Netherlands jointly 
funded a ‘Reuse of Drainage Water Project’ to 
assess the quantity and quality of drainage water 
not being used for irrigation. The pe also 
attempted to predict the time trends of the param- 
eters influenced by subsurface drainage, to estimate 
increases in cropping intensity and improved water 
management, to monitor the change in these pa- 
rameters over time, to collect data to produce an 
overall water and salt balance for the Nile Delta, 
to indicate where and how drainage water can be 
reused, and to evaluate the effect of reuse of drain- 
age water on crop production. Discharge measure- 
ments at predetermined sections along the main 
drains were carried out every two weeks by the 
velocity-area method. The total amount of drain- 
age water reused for irrigation in Egypt was esti- 
mated at 2,615,000 cu m. The over-all salinity 
average of the drainage water was quite high (be- 
tween 1,300-1,500 ppm). Using results for the 
‘Reuse of Drainage Water Project’, three reuse 
projects are now under construction to reclaim 
about 760,000 feddans (317,000 ha) of land in the 
Nile Delta and El-Fayoum areas, reusing irrigation 
drainage water mixed in various proportions with 
Nile River water. Total expected costs of these 
three projects are discussed. (See also W88-07850) 
(Geiger-PTT) 

W88-07893 


JAMAICA: RAIN STIMULATION PRO- 
GRAMME FOR THE KINGSTON AND ST. 
oad WATER COMMISSION, 1975 TO 
National Water Commission, Kingston (Jamaica). 
N. Gauntlett. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional inar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 511-512. 


Descriptors: *Weather modification, *Cloud seed- 
ing, *Jamaica, *Artificial precipitation, *Simulated 
rainfall, Artificial storms, Aircraft, Developing 
countries, Water supply development, Water 
demand. 


The Water Commission of Jamaica initiated a rain 
stimulation program in April 1975 by engaging the 
firm of North American Weather Consultants from 
Denver, Colorado. The firm carried out a cloud 
seeding program, in co-operation with the Meteor- 
ological Office and the Air Wing of the Jamaica 
Defense Force (SDF), who provided the airplane 
and pilot. Cloud seeding opportunities were locat- 
ed and determined by the Meteorological Office’s 
Weather Radar at Cooper’s Hill, and the informa- 
tion was then telephoned to the Air Wing of the 
JDF where plane, pilot, and representatives of the 
Meteorological Office and of the North American 
Weather Consultants were standing by ready for 


action. During the low rainfall seasons of 1976 and 
1977, the seeding program was again initiated 
without the help of the North American Weather 
Consultants. A number of showers resulted from 
seeding activities although their effect was not as 
noticeable as it had been in the first seeding ee 
gram. Although a National Cloud Seeding 
gram was proposed, this had to be abandoned 
when the plane crashed and was damaged beyond 
repair. Another factor that sometimes affected uti- 
lization of seeding opportunities was the availabil- 
ity of oxygen. Since the plane was not pressurized, 
oxygen masks had to be worn by the pilot, and 
oxygen tanks were not always available. Rainfall 
records of the first program revealed increased 
rainfall and streamflow in the target area. Another 
side-effect of cloud seeding operations was the 
reduction in water demand on the days when rain 
fell in the distribution area, thereby reducing the 
draw-off on the system of water for gardens. It is 
recommended that the cloud seeding program be 
continued and extended island-wide, and that 
proper equipment be made available for its success. 
(See also W88-07850) (Geiger-PTT) 

W88-07894 


3C. Use Of Water Of Impaired 
Quality 


EFFECT OF SALINITY ON LEAF IONIC CON- 
TENT AND PHOTOSYNTHESIS OF TAXO- 
DIUM DISTICHUM L., 

Louisiana State Univ., Baton Rouge. Lab. for 
Weland Soils and Sediments. 

For primary bibliographic entry see Field 2H. 
W88-06838 


ANIMAL VIRUSES, COLIPHAGES, AND BAC- 
TERIA IN AEROSOLS AND WASTEWATER AT 
A SPRAY IRRIGATION SITE, 

Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 


For primary bibliographic entry see Field SB. 
W88-07008 


MANAGING SALINITY THROUGH CON- 
JUNCTIVE USE OF WATER RESOURCES, 
Central Soil Salinity Research Inst., Karnal (India). 
Div. of Agricultural Engineering. 

N. K. Tyagi. 

Ecological Modelling ECMODT, Vol. 40, No. 1, p 
11-24, January 1988. 5 fig, 6 tab, 13 ref. 


Descriptors: *Saline water, *Saline soils, *Con- 
junctive use, *Water resources development, 
*Mathematical models, Groundwater, Soil water, 
Surface water, Irrigation, Imported water, Arid 
lands, Semiarid lands, Waterlogging, Land recla- 
mation, Water allocation, Salt balance, Root zone, 
Groundwater budget, Pumping, Drainage, Avail- 
able water, Cropland, Decision making, Planning, 
Systems analysis, Linear programming, Land use, 
Water allocation, Hydrologic budget, Aeration 
zone, Saturation zone, Groundwater potential, 
Crop production, Drainage effects, India. 


Planned development and use of saline groundwat- 
er in conjunction with limited fresh water supplies 
is essential in arid and semi-arid regions for recla- 
mation and management of waterlogged saline 
lands. A decision model based on a linear program- 
ming algorithm is formulated to aid in planning the 
optimal use of imported surface water and the 
saline groundwater. The system operates under a 
number of constraints, which include water alloca- 
tion, salt balance in the root zone, groundwater 
balance, salt balance in the groundwater, ground- 
water pumped for drainage, water availability, and 
total land area and the area under crops. The 
model is applied to a typical waterlogged saline 
area in the command of Western Yamuna Canal in 
Haryana (India) to determine optimal land and 
water allocation and the resulting salt and water 
balance in the unsaturated and saturated zone. Ap- 
plication of the model indicates that: (1) develop- 
ment of groundwater up to 6 dS/m salinity for 
irrigation will not only generate additional water 
resources but will also release additional areas for 
cultivation by amelioration of waterlogging condi- 


tions; (2) increased availability of land and water at 
higher levels of groundwater development will 
substantially increase farm production; and (3) 
drainage and disposal of groundwater with a salini- 
ty of more than 8 dS/m is not likely to cause water 
quality problems in the river Yamuna at Delhi if 
drainage pumping is scheduled for the July to 
September rainy season. (Shidler-PTT) 

W88-07162 


UNSUITABILITY OF WORLD HEALTH OR- 
GANISATION GUIDELINES FOR FLUORIDE 
CONCENTRATIONS IN DRINKING WATER 
IN SENEGAL, 

Department of Human Nutrition, Agricultural 
University, Wageningen, The Netherlands. 

I. D. Brouwer, O. B. Dirks, A. De Bruin, and J. G. 
A. J. Hautvast. 

The Lancet LANAAI, Vol. 1, No. 8579, p 223- 
225, January 1988. 4 tab, 11 ref. 


Descriptors: *Human diseases, *Epidemiology, 
*Potable water, *Drinking water, *Water pollution 
effects, *Toxicity, *Fluorides, *Arid climates, 
Chemical properties, World Health Organization, 
Regulations, Senegal, Temperature. 


A survey was done of the prevalence of dental 
fluorosis among children aged 7-16 years and the 
occurrence of skeletal fluorosis among adults aged 
40-60 years living in regions in Senegal where 
fluoride concentrations in the drinking water 
ranged from <0.1 to 7.4 mg/l. In the area where 
the flouride concentration in the drinking water 
was 1.1 mg/l milder forms of dental fluorosis were 
found, the prevalence being 68.5%. In areas where 
fluoride concentrations exceeded 4 mg/I the preva- 
lence of dental fluorosis reached 100%. Kyphosis 
was very prevalent among a community whose 
drinking water contained 7.4 mg/I fluoride. Radio- 
graphs of the vertebral column, hand, and wrist of 
3 adults with kyphosis confirmed the diagnosis of 
skeletal fluorosis. High sweat loss and a high intake 
of water because of the hot weather may account 
for the finding. The present World Health Organi- 
zation guideline for the upper limit of fluoride 
concentration in drinking water may be unsuitable 
for countries with a hot, dry climate. (Author’s 
abstract). 

W88-07213 


BIOECONOMIC CONSIDERATIONS FOR 
WASTEWATER REUSE IN AGRICULTURAL 
PRODUCTION, 

Arizona Univ., Tucson. Dept. of Agricultural Eco- 
nomics. 

P. N. Wilson, T. J. Goldammer, and J. C. Wade. 
Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 1-9, February 1988. 2 fig, 2 tab, 38 ref. 


Descriptors: *Wastewater irrigation, *Decision 
making, *Water reuse, *Effluents, *Economics, 
*Wastewater renovation, *Municipal wastewater, 
*Irrigation, Agriculture, Fertilization, Nutrients, 
Pricing, Water delivery, Water demand, Arid 
lands, Arizona. 


Urban wastewater can be a valuable source of 
water and plant nutrients for agricultural produc- 
ers, particularly in arid regions. The scientific liter- 
ature reveals cautious optimism concerning the 
biological, institutional, and economic viability of 
irrigating crops with secondary-treated effluent. A 
derived effluent demand function for agricultural 
producers near Tucson, Arizona, reveals a poten- 
tial annual demand of 11,000 acre-feet under 
present price and proposed delivery system condi- 
tions. In this case, wastewater could be exchanged 
for ground water and both the urban and rural 
areas would gain. However, immediate obstacles 
to water transfers include the desire by farmers to 
receive ‘inexpensive’ effluent over a short period of 
time, the preference of water resource decision- 
makers for construction of pipelines, aqueducts and 
recharge projects, and the competition between 
urban water authorities and agricultural interests 
for a scarce resource. (Author’s abstract) 
W88-07271 





CA-CHLORIDE BRINES AT COMMON OUT- 
LETS OF THE BET SHEAN-HAROD MULTI- 
PLE-AQUIFER SY: 

Research Division, Hydrological Service of Israel, 
P.O. Box 6381, Jerusalem 91063 (Israel). 

For primary bibliographic entry see Field 2F. 
W88-07300 


INITIAL EVALUATION OF AL SUMRA 
WASTE STABILISATION PONDS (JORDAN), 
The Water Authority of Jordan, Amman. 

a, soay bibliographic entry see Field 5D. 


IRRIGATION REUSE OF POND EFFLUENTS 
IN DEVELOPING CO! 

Applied Research and Technology Unit, Water 
Supply and Urban Development it, The 
be Bank, 1818 H St., N.W., Washington, D.C. 
For primary bibliographic entry see Field 5D. 
W88-07356 


REUSE OF STABILIZATION POND EFFLU- 


ENT FOR AGRICULTURAL IRRIGATION IN 
ISRAEL, 


Environmental Engineering and Water Resources 
Research Center, Technion, Israel Institute of 
Technology, Haifa 32000, Israel. 

For primary bibliographic entry see Field 5D. 
W88-07357 


REUSE OF STABILIZATION POND EFFLU- 
ENT FOR CITRUS RETICULATA (ORANGE), 
FOREST AND ROAD VERGE PLANTS, 
National Environmental Engineering Research 
Inst., Nagpur (India). 

C. K. Kale, and A. S. Bal. 

Water Science and Technology WSTED4, Vol. 
19, No. 12, p 307-315, 1987. 1 fig, 6 tab, 8 ref. 


Descriptors: *Water reuse, *Wastewater treatment, 
*Stabilization ponds, *Ponds, *Irrigation water, 
*Biological wastewater treatment, *Ornamentals, 
“Wastewater _— irrigation, Evapotranspiration, 
Wastewater renovation, Orange trees, Trees, For- 
ests, Stabilization lagoons, Plant growth, Orchards, 
Irrigation engineering, Israel, Land application. 


Stabilization pond effluent was used for irrigation 
of orange, forest plants, roadside vegetation, and 
an ornamental garden. When compared with well 
waters used for irrigation in the region, the effluent 
was comparable or better, containing nutrients, 
algae, organic matter, and trace metals which were 
deficient in the well water. Leaves on effluent- 
watered orange plants had similar osmotic concen- 
tration but higher succulence than well water- 
irrigated plants. Effluent-watered plants also had 
higher potassium, lower sodium, and the same 

cium concentrations as compared with plants 
irrigated with well water. Among the forest and 
verge plants many responded well to effluent irri- 
_— beautifying otherwise neglected areas. 

ese species included Cassia siamia, Peltophorum 
inerme, Enterolobium saman, Casuarina equisetifo- 
lia, Eucalyptus citrodora, Lagerstroemia speciosa, 
Terminalia catappa, and Leucaena glauca. (Cassar- 


PTT) 
W88-07358 


CLOGGING IN IRRIGATION SYSTEMS REUS- 
So EFFLUENTS AND ITS PREVEN- 
Human Environmental Sciences Division, School 
of Applied Science and Technology, The Hebrew 
University of Jerusalem, Jerusalem, Israel. 

A. Adin. 

Water Science and Technology WSTED4, Vol. 
19, No. 12, p 323-328, 1987. 4 fig, 4 ref. 


Descriptors: *Clogging, *Wastewater irrigation, 
*Filtration, *Water reuse, *Wastewater treatment, 
*Stabilization ponds, *Ponds, ‘*Biological 
wastewater treatment, Tertiary wastewater treat- 
ment, Oxidation ponds, Wastewater irrigation, 
Wastewater renovation, Stabilization lagoons, Drip 
irrigation. 
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Clogging of emitters, orifices or laterals of drip 
irrigation systems has been a major obstacle for 
low rate applicators in wastewater irrigation. 
Granular filtration and screen filtration were com- 
pared for particulate removal in pilot experiments. 
The removal ratio of icles larger than 10 mi- 
crons in direct gran filtration was relatively 
large while smaller particles showed little removal. 
Particles in the 10-60 micron size range were re- 
moved by 40-50% Seg and by 80% when 
surface filtration prevailed. Screen filters removed 
only 1-2% of the material and became clogged 
after a half hour. In addition, particles were re- 
leased from the screen so that greater clogging 
occurred down the irrigation line than if screen 
filtration had not been used. The deep-bed granular 
coarse media filter was more suitable for use with 
the renovated water. (Cassar-PTT) 

W88-07360 


CHARACTERIZATION OF SALINE GROUND- 
WATER RESOURCE QUALITY FOR AQUATIC 
BIOMASS PRODUCTION: A STATISTICALLY- 
BASED APPROACH, 

Solar Fuels Division, Solar Energy Research Insti- 
cm ‘ 1617 Cole Boulevard, Golden, Colorado 


W. R. Barclay, N. J. Nagle, K. L. Terry, S. B. 
Ellingson, and M. R. Sommerfeld. 

Water Research WATRAG, Vol. 22, No. 3, p 373- 
379, March 1988. 5 fig, 5 tab, 35 ref. 


Descriptors: *Water conservation, *Impaired 
water use, *Geochemistry, *Aquaculture, *Saline 
water, *Groundwater, *Algae, Water quality, Bio- 
mass, New Mexico, Chemical composition. 


A study was conducted to determine if the saline 
groundwaters of New Mexico could be statistically 
reduced to a few major types based on ionic com- 
position. A decreased number of water types could 
then be used to screen candidate microalgal strains 
for tolerance to various environmental conditions 
and for biomass production potential. Two major 
water types were identified, both with average 
salinities of 4000 mg/liter total dissolved solids. 
Type I water had a much higher divalent ion 
concentration than Type II water and was domi- 
nated by Na+, Cl-, Mg++, and Ca++. The 
major ions in Type II water were Na+, Cl-, 
sulfate, and bicarbonate. The relative ionic compo- 
sition of the two water types that were derived 
from the analysis of saline groundwater were also 
resentative of the ionic composition of the 
ine surface waters of the southwestern U.S. The 
growth rates of several microalgal strains were 
measured in the two water types over a range of 
temperatures (10-35 C) and conductivities (10-70 
/cm). The algae exhibited a wide range of 
growth responses to the water types indicating the 
importance of screening the strains with waters 
which would be available for biomass production. 
(Author’s abstract) 
W88-07550 


POTENTIAL USE OF THE DEEP AQUIFERS 


CEPTUAL MODEL, 

Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 
R. Nativ, Y. Bachmat, and A. Issar. 

Journal of Hydrology JHYDA7, Vol. 94, No. 3-4, 
p 237-265, October 30, 1987. 13 fig, 2 tab, 11 ref. 


Descriptors: *Aquifers, *Irrigation, *Impaired 
water use, *Brines, *Industrial water, *Under- 
ground waste disposal, *Waste disposal, *Rocks, 
*Model studies, Mathematical analysis, Regression 
analysis, Geohydrology, Brackish water, Saline 
water, Negev Desert, Israel. 


The deep aquifers (Jurassic-Paleozoic, 1-5 km 
deep) underlying the Negev Desert, Israel, contain 
brackish to saline water (800-120,000 ppm Cl(-)) 
and have been penetrated by only 47 wildcat oil 
drillings. The objective of this study was to evalu- 
ate the water potential of these aquifers for irriga- 
tion and for industrial consumption as well as their 
potential for serving as host rocks for hazardous 
wastes. A methodology was developed for con- 
structing a conceptual model for the thick se- 
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quence of layers in which these aquifers are found. 
It seems that, although these aquifers have differ- 
ent lithologies, they may be hydraulically connect- 
ed. Statistics of the distribution of the aquifer sys- 
tem’s parameters of state and analysis of their 
variance are used to ——— individual forma- 
tions into a few large hydrologic units. Regression 
analysis was used to supplement missing data and 
to evaluate estimation errors. Based on this meth- 
odology, a model consisting of three aquifers was 
defined. The consistency of the conclusions of the 
model was confirmed by studies of pressure, per- 
meability, salinity, temperature, and isotopic distri- 
bution. Wherever data were scarce, hydraulic pa- 
rameters were estimated by linear regression. Ac- 
cording to the study, the lower aquifer in the 
northern Negev contains only brines and is hydro- 
logically separated from the two aquifers above it. 
The lower aquifer could, therefore, be considered 
as a possible site for toxic waste disposal or, at 
suitable locations, for hydrocarbon exploration. 
Hydrological continuity probably exists between 
the upper and middle aquifers in the eastern and 
central Negev, where brackish water is found in 
both aquifers. The methodology used here is suita- 
ble for constructing a conceptual model of any 
complex geohydrologic system in an area with 
scarce data. (Author’s abstract) 

W88-07580 


GENOTYPIC RESPONSE TO SODIUM CHLO- 
RIDE SALINITY OF FOUR MAJOR OLIVE 
CULTIVARS (OLEO EUROPEA L.), 
Dept. of Horticulture, Faculty of Agriculture, Ar- 
istotelian Univ., Thessaloniki, Greece. 
I. N. Therios, and N. D. Misopolinos. 
Plant and Soil PLSOA2, Vol. 106, No. 1, p 105- 
111, February 1988. 4 fig, 1 tab, 29 ref. 


Descriptors: *Impaired water use, *Water pollu- 
tion effects, *Salt tolerance, *Olive trees, *Food 
crops, *Salinity, *Plant growth, Toxicity, Crop 
yield, Roots, Plants, Plant pathology, Water use. 


The relative tolerance to NaCl of the olive culti- 
vars ‘Amphissis’, “Chondrolia Chalkidikis’, ‘Koron- 
eiki’ and ‘Megaritiki’ was studied in a nutrient- 
solution pot experiment. Three-year-old plants pro- 
duced from cuttings were transplanted to sand- 
perlite (1/1) culture and irrigated with 1/2 strength 
Hoagland solution containing NaCl at various 
levels, i.e. 0, 15, 30, 45, 60 and 80 meq/L in the 
first and 0, 30, 60, 90, 120 and 150 megq/L in the 
second experiment. The overall results indicate 
that NaCl application had a definite growth-reduc- 
ing effect under the conditions of the experiment, 
but to a different extent in each cultivar. Salinity 
decreased dry weight of leaves in all cultivars, dry 
weight of stems in ‘Chondrolia Chalkidikis’. Also 
the top/root ratio was reduced by NaCl in ‘Chon- 
drolia Chalkidikis’ and ‘Megaritiki’. Stem elonga- 
tion was reduced by salinity in ‘Chondrolia Chalki- 
dikis’ and ‘Koroneiki’, but was unaffected in ‘Am- 
phissis’ and ‘Megaritiki’ by salinity of between 0-80 
meq/L NaCl. On the basis of toxicity symptoms 
and other measured parameters of growth, ‘Chron- 
drolia Chalkidikis’ seems to be more sensitive to 
NaCl than the other 3 cultivars. Salinity up to 80 
meq/L NaCl increased the percentage of perfect 
flowers in ‘Chrondrolia Chalkidikis’ and decreased 
it in ‘Megaritiki’. Salinity also significantly reduced 
water absorption. (Author’s abstract) 

W88-07636 


USE OF WATER CONDITIONERS IN WATER- 
RECIRCULATION SYSTEMS, 

Texas A and M Univ., College Station. Dept. of 
Wildlife and Fisheries Sciences. 

D. C. LaBomascus, E. H. Robinson, and T. L. 
Linton. 

The Progressive Fish-Culturist PFCUAY, Vol. 49, 
No. 1, p 64-65, January, 1987. 1 tab. 


Descriptors: *Water conditioning, *Recirculated 
water, *Fish hatcheries, *Biofilters, *Nitrification, 
*Bacteria, *Nitrogen removal, Filters, Biofiltra- 
tion, Filtration, Oxidation, Oxygen, Dissolved 
oxygen, Saline water, Ammonia, Performance 
evaluation, Nitrites, Temperature, Hydrogen ion 
concentration, Fish. 
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Commercial water conditioners containing concen- 
trated solutions of Nitrosomonas and Nitrobacter 
spp. were evaluated for their effectiveness in acti- 
vating nitrifying biofilters in hatchery water-recon- 
ditioning systems containing red drum fingerlings. 
Conditioners were tested in both fresh- and salt 
water situations. Low concentrations of ammonia 
were maintained throughout the test period except 
for the first days of the second trial. Nitrite con- 
centrations were < 1.0 mg/L by day 20. The fresh- 
water conditioner did not immediately nitrify am- 
monia as did the salt water conditioner. Approxi- 
mately 4 days were required for the freshwater 
conditioner to control ammonia, probably because 
of differences in salinity requirements of the salt 
and freshwater bacteria. After day 10, daily nitrite 
concentrations gradually decreased to 0.03 mg/L. 
Although there were no apparent ill effects on the 
red drum, nitrite concentrations of the magnitude 
observed in this trial may be harmful to more 
susceptible species. (Author’s abstract) 

W88-07661 


EFFECTS OF SALINITY AND GIBBERELLIN 
ON WATER CONTENT, GROWTH AND MIN- 
ERAL COMPOSITION OF COWPEA, CALA- 
BRESE AND RED RADISH PLANTS, 
A. M. Abdel-Rahman. 

gia Plantarum (Praha) BPABAJ, Vol. 29, No. 
5, p 365-373, 1987. 3 tab, 39 ref. 


Descriptors: ‘Salinity, *Gibberellin, *Plant 
wth, *Vegetable crops, *Impaired water use, 
Irrigation effects, *Salt tolerance, *Minerals, 
*Plant growth substances, Nitrogen, Phosphorus, 
Potassium, Sodium, Leaves, Plaat physiology. 


Cowpea, calabrese, and red radish grown in the 
greenhouse were watered every two days with 
saline solutions of different concentrations and 
their leaves sprayed with gibberellin (GA3) at 7- 
day intervals to determine the effect of saline irri- 
gation on water content, growth, and mineral com- 
position of the plants. It was found that salinity had 
generally little influence on the water content of 
different parts of the plants. Salinity showed a 
promotive effect on the growth of cowpea, while 
its effect on calabrese and red radish was either 
promotive or depressive depending on the concen- 
tration of NaCl. Salinity progressively ogre 
growth of red radish. Salinity did not affect total 
nitrogen, phosphorus, potassium, and sodium con- 
tents of cowpea leaves. In calabrese and red radish 
leaves, N, P, and K contents generally decreased 
as salinity increased. Gibberellin applied to salt- 
treated plants had either a stimulatory or inhibitory 
effect on growth, water content, and leaf N, P, K, 
and Na content depending upon plant type, GA3 
concentration, and salinity level. (Author’s ab- 


stract) 
W88-07672 


PORTABLE WATER PRETREATMENT CUTS 
DEMINERALIZER LOADING, 

Public Service Co. of Indiana, Inc., Plainfield. 
For primary bibliographic entry see Field 5F. 
W88-07678 


NUMERICAL CLASSIFICATION OF SALINE 
GROUNDWATER CHEMISTRY IN THE MUR- 
RUMBIDGEE IRRIGATION AREA, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Water 
and Land Resources. 

For primary bibliographic entry see Field 2F. 
W88-07699 


NON-CONVENTIONAL WATER RESOURCES 
USE IN DEVELOPING COUNTRIES. 
Proceedings of the Interregional Seminar, Willem- 
stad, Curacao, Netherlands Antilles, April 22-28. 
United Nations, New York. Natural Resources/ 
Water Series No. 22, 1987. 515 p. 


Descriptors: *Water resources development, *De- 
salination, *Wastewater renovation, *Developing 
countries, *Weather modification, Water transport, 
Cloud seeding, Catchment basins, Water reuse, 
Wastewater treatment, Wastewater irrigation, Eco- 
nomic aspects, Public health, Drinking water. 


The Interregional Seminar on Non-conventional 
Water Resources Use in Developing Countries was 
organized by the United Nations Department of 
Technical Cooperation for Development, the Gov- 
ernment of the Netherlands Antilles and the Island 
Government of Curacao to discuss the os age 
achieved over the last 20 years in the fields of 
desalination, transportation of water by tanker, 
wastewater reuse, weather modification (cloud 
seeding) and rain-water harvesting in developing 
countries. Forty-eight technical papers were sub- 
mitted relating to the main topics of the seminar. 
Besides the conclusions of the three working 
groups of the seminar, areas covered in the report 
include: an overview of non-conventional water 
resources in developing countries; desalination; 
transportation of water by tanker; wastewater 
reuse; weather modification; rain-water harvesting; 
experiences with non-conventional water re- 
sources; rain-water catchment system. (See W88- 
07851 thru W88-07894) (Geiger-PTT) 

W88-07850 


OVERVIEW OF WATER REUSE FOR DEVEL- 
OPING COUNTRIES, 

American Water Works Association Research 
Foundation, Denver, CO. 

J. DeBoer. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
ar April 22-28, 1985. p 160-178, 4 fig, 5 tab, 
11 ref. 


Descriptors: *Water reuse, *Developing countries, 
*Wastewater treatment, *Wastewater disposal, 
*Wastewater renovation, Water supply develop- 
ment, Recycling, Water demand, Beneficial use, 
Aquaculture, Nutrient removal, Oxidation ditches, 
Public health, Advanced wastewater treatment. 


Reuse of municipal wastewater for beneficial pur- 
poses has been practiced for many years through- 
out the world. Several economic, social, legal, and 
technical factors affect water reuse. As the demand 
for water increases in developing countries, the 
demand for a reclaimable wastewater also in- 
creases. The technology available for water reuse 
is a combination of existing wastewater treatment 
and water supply treatment technologies, with the 
addition of some industrial treatment technologies. 
Besides conventional treatment systems for the 
treatment of wastewater for reuse, aquaculture 
ponds, wetlands disposal systems, and other land 
disposal methods are available. Advanced 
wastewater treatmnt systems offer nutrient remov- 
al, and enhanced solids removal. Dual distribution 
systems, supplying potable water through a pri- 
mary system, and a lower quality, reclaimed 
wastewater through a secondary system, have been 
used at many sites in the United States. Health 
effect implications of water reuse for potable pur- 
poses are being investigated in numerous studies. 
Health effects are also a concern when reclaimed 
wastewater is used for non-potable purposes, such 
as agricultural irrigation, urban irrigation or indus- 
trial applications. Some representative treatment 
process costs for water reuse are presented. (See 
also W88-07850) (Geiger-PTT) 

W88-07861 


WASTE-WATER REUSE AND ITS APPLICA- 
TIONS IN WESTERN ASIA, 

Economic and Social Commission for Western 
Asia (ESCWA), Baghdad (Iraq). Natural Re- 
sources, Science and Technology Div., Water Re- 
sources Section. 

C. Ertuna. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 179-208, 1 fig, 6 tab, 
22 ref. 


Descriptors: *Water reuse, *Wastewater renova- 
tion, *Western Asia, *Wastewater treatment, 
*Wastewater disposal, Wastewater irrigation, Land 
disposal, Wastewater management, Economic as- 
pects, Groundwater recharge, Minimum flow, Re- 
cycling, Developing countries. 


Wastewater reuse has been in practice in the 
United Nations Economic and Social Commission 
for Western Asia (ESCWA) for a considerable 
period of time; however, it has been limited in 
application and only recently plans have been for- 
mulated for large-scale development of this non- 
conventional source of water. While the treated 
effluent is not recommended for potable or domes- 
tic purposes, in water-short developing countries it 
is used in. municipal. parks, street-cleaning, fire- 
fighting, industry, agriculture, etc. A survey of 
new treatment plants that will use municipal 
wastewater has indicated that 10 mg/l] BOD and 
10 mg/1 TSS are established as minium. effluent 
quality standards in the Gulf countries. If a gov- 
ernment oe to = — as - 
source of supply, a policy regarding use oO} 
treated effluent must be established. The following 
precautions and safeguards are recommended in 
wastewater reuse, particularly in the ESCWA 
region: standards should be strictly followed; pipes 
and other system components carrying freshwater 
supplies and treated sewage effluent should be 
clearly differentiated to prevent cross- connec- 
tions; users of treated wastewater should be in- 
formed about handling safety to prevent possible 
contamination with the treated effluent; industries 
should be encouraged to recycle part of their 
wastewaters and treat the rest to acceptable stand- 
ards; return flows as drainage water to streams 
should be strictly monitored; in streamflow aug- 
mentation the treated effluent must meet estab- 
lished criteria to protect human and animal health; 
for groundwater recharge and prevention of saline 
water intrusion to the aquifer, quality of the treat- 
ed wastewater should be close to drinking water 
standards; and finally, the precautions to be taken 
on the reuse of treated effluents must be presented 
to the public through the media. (See also W88- 
07850) (Geiger-PTT) 

W88-07862 


WASTE-WATER REUSE IN INDUSTRY, 
Agence Financiere de Bassin Seine-Normandie, 
Paris (France). 

G. Pauthe. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 209-213. 


Descriptors: *Water reuse, *Industrial wastewater, 
*Municipal wastewater, *Industrial water, *Food- 
processing wastes, *Wastewater renovation, Cool- 
ing water, Environmental effects, Economic as- 

ts, Monitoring, Wastewater treatment, 
Wastewater disposal, Oily water. 


The reuse of wastewater when the second use is 
different from the first is considered. Municipal 
wastewater is reused in industry as cooling water, 
for material and solid wastes transport, and materi- 
al washing. Examples of industrial wastewater 
reuse within the same plant are given from differ- 
ent industries. In dairy works, water is used for 
cooling, making steam and washing products or 
apparatuses. The main possibility for water recy- 
cling or reuse in sugar refineries is to use evapora- 
tion water for diffusion and washing. In a slaughter 
house treated wastewater is reused to wash the 
cow shed. In the fruit industry, fruit juice concen- 
tration water is used to transport and wash the 
fruit and to produce steam. Wastewater from the 
chemical industry is used as rinse water or as raw 
material base in the making of fertilizers and paints. 
Oily water from the oil refinery industry is used 
for cooling and washing purposes. Some technical, 
economic and environmental advantages and 
drawbacks of water reuse are discussed. Water 
resources reuse allows the saving of top quality 
water for more essential uses. (See also W88- 
07850) (Geiger-PTT) 

W88-07863 


WASTE-WATER REUSE FOR IRRIGATION 
AND AQUACULTURE, 

The World Bank. Applied Research and Technol- 
ogy Unit, Water Supply and Urban Development 
Dept. 

S. Arlosoroff. 





IN: erlang sey Water es ae in 
Developing Countries. Proceedings of the Interre- 
gional , Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 214-244, 5 fig. 


Descriptors: *Wastewater irrigation, *Water reuse, 
*Aquaculture, *Irrigation, *Wastewater renova- 
tion, *Wastewater management, Institutional con- 
pry Recycling, Economic aspects, Social as- 
pects, Land reclamation, Waste management, De- 
veloping countries. 


The Integrated Resource Recovery Project was 
desi to promote health, economic and finan- 
cial its through resource recovery and utiliza- 
tion projects in developing countries. Durin; —=— the 
project research phase, international cons! 

were commissioned to prepare case studies. Global 
reports on resource recovery from municipal solid 
wastes, digestion, health effects of 
wastewater irrigation and their control, ultimate 
disposal of wastewater to the ocean, waste-fed 
aquaculture and a technical framework for eco- 
nomic analysis of waste separ Ayo disposal 
were completed. Information in case studies 
was obtained at three levels: engineering surveys 
of present and potential waste sources, manage- 
ment and recycling systems; a multidisciplinary 
study of institutions, financing, technologies, utili- 
zation, and possible integration of waste recycling 
activities at sites selected from the original list; and 
identification, preparation and implementation of 
demonstrations at 4 to 6 sites. The following initial 
project conclusions from three years of global re- 
search and development have been obtained: inte- 
grated recovery and institutionalization of urban 
solid and liquid wastes management can reduce 
costs to municipalities by 30 to 50%; economic 
benefits of recycling are revealed by the employ- 
ment of 1 to 2% of the urban population in second- 
ary materials enterprises and seasonal irrigation 
using the sewage from developing country cities; 
potential environmental and health effects of waste 
collection and dis can be economically con- 
trolled by appropriate recycling technologies; insti- 
tutional and social contraints to recycling can be 
identified and dealt with; and selection of an ap- 
propriate resource recovery technology and 
system is site-specific and depends upon waste 
quantities and characteristics, environmental and 
economic policies, scale of industrialization, and 
the potential demands for recovered resources. 
(See aoe W88-07850) (Geiger-PTT) 

W88-07864 


HEALTH ASPECTS OF WASTE-WATER 
REUSE FOR IRRIGATION OF CROPS, 

Pan American Health Organization (PAHO), 
Washington, DC. Environmental Health Program. 
F. M. Reiff. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Toalene Willemstad, Curacao, Netherlands 
—— April 22-28, 1985. p 245-259, 1 fig, 7 tab, 5 
ref. 


Descriptors: *Water reuse, *Wastewater irrigation, 
*Land disposal, *Developing countries, *Public 
health, Human diseases, *Wastewater renovation, 
Viruses, Bacteria, Parasites, Epidemiology, Proto- 
zoa, Wastewater treatment, Risks, Economic as- 
pects, Public health, Risks. 


Many developing countries are reusing wastewater 
for irrigation and aquaculture. Municipal sewage 
contains two broad categories of agents which can 
have adverse effects on human health: pathogenic 
microorganisms from fecal and urinary waste of 
humans and animals; and toxic substances generat- 
ed and discarded by mankind. Three probable 
routes of exposure to pathogens exist: direct expo- 
sure of workers and nearby residents during trans- 
portation or application of the wastewater or con- 
tact with sewage amended soil; consumption of the 
plants grown in the soil, or of animals feeding on 
these plants; and ingestion or contact with surface 
or groundwater contaminated respectively by 
runoff or percolation. Pathogens which may be 
present in wastewater destined for reuse include: 
viruses, bacteria, helminths, and protozoa. Chronic 
non-contagious diseases can be traced to sub- 
stances in wastewater such as nitrogen, heavy 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Use Of Water Of Impaired Quality—Group 3C 


metals, pesticides, and organic compounds. Several 
methods are available to reduce the risks to human 
health. These include: medical interventions (im- 
munization); prohibition and restriction of crops; 
restriction of irrigation methods; improved worker 
hygiene; disinfection and cleaning of crops; and 
pe te sewage treatment. Economic, social and 
institutional conditions in developing countries 
using wastewater irrigation require a risk-benefit 
approach in the selection of methods of 
wastewater treatment. (See also W88-07850) 
(Geiger-PTT) 

W88-07865 


DUAL WATER SYSTEMS IN THE UNITED 
STATES VIRGIN IS! 


IN: Non-Conventional Water Resources Use in 

piste 4 ego tenga 2 of the Interre- 
poy eg lemstad, Curacao, Netherlands 

geniies, April os, 1985. p 321-325, 6 ref. 


Descriptors: *Water reuse, *Desalination, *Saline 
water intrusion, *Virgin Islands, Water distribu- 
tion, Water supply development, Saline water, 
Groundwater management, e, Gre 


Rain water is guided along the roof by glides to 
downpipes, and discharged by gravity into storage 
tanks, commonly located underneath the building. 
Small electric pumps are used to transfer the water 
from the storage tanks through a pneumatic tank to 
the plumbing of the house. Groundwater has been 
used to develop public water supplies. Three water 
truckers are licensed by the island’s Water Author- 
ity to abstract water, and licensed by the Health 
Department to supply the Farm Hh with potable 
water. The water is and is treated by 
reverse osmosis. Approximately 2,200 wells supply 
individual domestic needs for non-potable uses. 
Since overall island demand for potable water ex- 
ceeds that which can be met from roof catches and 
potable groundwater, desalination is carried out by 
reverse osmosis or electrodialysis for brackish 
water, and by reverse osmosis, distillation, or the 
Calfran process for seawater. The Bermuda Gov- 
ernment encourages the use of non-potable saline 
water for flushing to reduce the demand for fresh 
water in parallel with piped potable systems. The 
traditional method of ere Geen in Bermuda 
is to use unlined cesspits. major hotel has an 
extended aeration, actveetad sludge plant, the prod- 
uct of which is used to irrigated its golf course. 
Grey water from kitchens and laundry is reused 
for irrigation. In one major hotel laundry 





er pollution, Water harvesting, Separated sewers, 
Groundwater recharge. 


While the salt-water distribution system of St. 
Thomas in the U. S. Virgin Islands provides a 
readily abundant source of water for fire-fighting 
and sanitary flushing, there are drawbacks associat- 
ed with the system. Leakage from the lines has 
caused saline water intrusion into the thin lens of 
fresh groundwater in Charlotte Amalie. Several 
shallow dug wells in the city served as a small but 
heavily-used source of water; however, the salinity 
of the water in these wells has since increased to a 
point where they have had to be abondoned. Intro- 
duction of large quantities of salt water into the 
sanitary sewer lines makes wastewater treatment 
difficult. The use of the salt-water distribution 
system in Christiansted, St. Croix has been reduced 
in order to lower the salt content of the town’s 
wastewater for irrigation and groundwater re- 
charge purposes. Salt water adversely affects metal 
pipes used in household plumbing. Plastic is being 
used more often and corrosion is no longer a 
severe problem. If the salt water mains were elimi- 
nated, the supply of groundwater in Charlotte 
Amalie would not be enough to meet demands. 
Supporters of the dual system maintain that reuse 
of treated wastewater probably never will be prac- 
ticed in Charlotte Amalie because of lack of public 
support. There are no plans to expand the salt- 
water distribution system and repairs to the system 
are being made only when breaks occur in the 
lines. Though desalination costs are high, fire- 
fighting water supplies normally constitute < 1% 
of annual water consumption and it is more cost- 
effective to use this expensive water for fire fight- 
ing and sanitary p than to invest in an 
additional separate distribution system with very 
high maintenance costs. (See also W88-07850) 
(Geiger-PTT) 
W88-07871 


BERMUDA: APPLICATION OF NON-CON- 
VENTIONAL WATER RESOURCES, 

Public Works Dept., Hamilton (Bermuda). 

E. N. Thomas. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 327-337. 


Descriptors: *Water supply development, *Bermu- 
da, *Desalination, *Water harvesting, *Water 
reuse, Water storage, Storage tanks, Groundwater 
mining, Water transport, Wastewater renovation, 
Recycling, Potable water, Reverse osmosis, Distil- 
lation, Wastewater treatment, Wastewater irriga- 
tion. 


In Bermuda, about 95% of the population relies 
solely on roof catchment of rain water for its water 
supply. Standard roofs consist of overlapping Ber- 
muda limestone painted white with a latex paint. 


75 


is recycled for reuse as laundry wash- 
water. One large agriculturist uses hydroponics to 
grow tomatoes. The Government of Bermuda 
plans to build a refuse incineration plant with 
energy recovery facilities. Energy recovered from 
the plant may be used for distillation of seawater, 
or for production of electricity for use in reverse 
osmosis for treatment of either brackish or sea- 
water. (See also W88-07850) (Geiger-PTT) 
W88-07872 


CAYMAN ISLANDS: COUNTRY SITUATION 
REPORT, 


The Water Authority, P.O. Box 1104, Grand 
Ca 


yman. 
For primary bibliographic entry see Field 3A. 
W88-07873 


CHINA: THE DEVELOPMENT AND USE OF 
NON-CONVENTIONAL WATER RESOURCES, 
Bureau of Municipal Engineering and Public Utili- 
ties, Ministry of Urban and Rural Construction and 
Environmental Protection, Baiwanzhuang, Beijing, 
People’s Republic of China. 

S. Xu-Tong. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional inar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 349-353. 


Descriptors: *China, *Water supply development, 
*Desalination, *Water reuse, *Water harvesting, 
Electrodialysis, Wastewater treatment, Developing 
countries, Distillation, Water storage, Drinking 
water, Potable water, Rural areas, Reverse osmo- 
sis, Wastewater irrigation. 


China is expanding its efforts to exploit conven- 
tional groundwater and surface water resources, as 
well as its non-conventional water resources. De- 
salination technologies have been developed in 
China since the 1950’s. Extensive research has been 
carried out on the electrodialysis, reverse osmosis, 
distillation and solar processes, and a large number 
of desalination stations have been established. In 
China, reuse of municipal wastewater for irrigation 
has a long history. The country is trying to im- 
prove the quality of wastewater for irrigation. 
Aquacultural wastewater treatment projects have 
been in use since 1960 throughout the country. The 
focal point for conserving water and developing 
water resources is to increase the industrial water 
reuse rate. In rural regions of the northwest and 
north of China, cellars or cisterns for storing water 
are used along with roof catchments. Collected 
rain water flows into a pool or pond for sedimenta- 
tion and is then diverted to the cellar. A tablet of 
bleaching powder is added for disinfection. Typi 

cal cisterns hoid enough water for a household for 
one or two years. To develop non-conventional 
water resources, techniques suitable to the local 
conditions should be adopted, and inexpensive 
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wind power, solar energy and other local re- 
sources should be used to make such technologies 
cost effective. (See also W88-07850) (Geiger-PTT) 
W88-07874 


CYPRUS: DEVELOPMENT OF NON-CONVEN- 
TIONAL WATER SOURCES, 
cee of Water Development, 
(Cyprus). 

For primary bibliographic entry see Field 3A. 
W88-07875 
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INDONESIA: THE USE OF NON-CONVEN- 
TIONAL WATER RESOURCES, 

Water Quality and Environmental Div., Inst. of 
Hydraulic Engineering, Ministry of Public Works, 
Jakarta (Indonesia). 

B. Mahbub. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional inar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 371-380, 4 fig, 4 tab. 


Descriptors: *Water reuse, *Wastewater irrigation, 
*Cloud seeding, *Indonesia, *Water harvesting, 
Domestic wastes, Wastewater treatment, Aquacul- 
ture, Weather modification, Water supply develop- 
ment, Rural areas, Wastewater renovation, Potable 
water. 


Non-conventional water resources are being devel- 
oped in some areas of Indonesia where convention- 
al sources are unavailable. Rain water is collected 
for potable use by Indonesians living where fresh- 
water is difficult to find. Tanks used for collecting 
rain water include iron drums wooden tanks, con- 
crete tanks, ferro-cement tanks, bamboo cement 
vessels, or fiberglass tanks. Several technologies 
have been developed to treat rain water collected 
from house roofs using sand filter systems: rapid 
sand filters or cisterns with slow sand filters. A 
peat water purification system is currently being 
developed on a household scale for people living in 
swampy areas of Kalimantan. River water can be 
purified by a coagulant derived from seeds of the 
Moringa Oleifera plant. This treatment has been 
used by the rural population in Java. Weather 
modification by cloud seeding is being developed 
by the Institute for Study and Application of Tech- 
nology, Ministry of Research and Technology. 
Results show increased yields in some rice fields 
and increased power generation at a hydroelectric 
plant. Domestic wastewater is being used to irri- 
gate rice fields and fish ponds. Pretreatment of 
domestic wastewater is essential prior to sending it 
into the irrigation network. To prevent an exces- 
sive amount of nitrogen from coming into the rice 
fields, control of dilution of domestic wastewater 
for irrigation is needed to achieve optimal cultiva- 
tion of rice fields without using fertilizers. The 
health of farmers should be safeguarded, as they 
are in direct contact with water that still contains a 
high amount of bacteria. (See also W88-07850) 
(Geiger-PTT) 

W88-07877 


EGYPT: REUSE OF DRAINAGE WATER IN 
IRRIGATION 

Drainage Research Inst., Water Resources Centre, 
Ministry of Irrigation, Cairo (Egypt). 

For primary bibliographic entry ae Field 3B. 
W88-07893 
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METROPOLITAN WATER MARKET DEVEL- 
OPMENT: SEATTLE, WASHINGTON, 1887- 


1987, 

California Univ., Davis. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5F. 
W88-07045 


IDENTIFICATION OF MONTHLY TRENDS IN 
URBAN WATER USE, 


Ohio State Univ., Columbus. Dept. of Civil Engi- 


neering. : 
For primary bibliographic entry see Field 6D. 
W88-07290 


WATER MARKETING IN SOUTHERN CALI- 
FORNIA, 
Metropolitan Water District of Southern Califor- 
nia, 1111 Sunset Blvd., Los Angeles, CA 90012. 
For primary bibliographic entry see Field 6D. 
W88-07378 


URBAN USE OF ARIZONA’S RURAL 
GROUNDWATER, 

City of Mesa, Box 1466, Mesa, AZ 85201. 

For primary bibliographic entry see Field 6D. 
W88-07379 


3E. Conservation In Industry 


WASTE-WATER REUSE IN INDUSTRY, 
Agence Financiere de Bassin Seine-Normandie, 
Paris (France). 

For primary bibliographic entry see Field 3C. 
W88-07863 


3F. Conservation In Agriculture 


RELATIONSHIP BETWEEN WATER USE EF- 
FICIENCY AND CUTICULAR WAX DEPOSI- 
TION IN WARM SEASON FORAGE CROPS 
GROWN UNDER WATER DEFICIT CONDI- 
TIONS, 

Faculty of Applied Biological Science, Hiroshima 
Univ., Fukuyama, Hiroshima, 720 Japan. 

H. Saneoka, and S. Ogata. 

Soil Science and Plant Nutrition, Vol. 33, No. 3, p 
439-448, 1987. 1 fig, 5 tab, 20 ref. 


Descriptors: *Water stress, *Water use efficiency, 
*Leaves, *Cuticular transpiration, *Forages, *Sor- 
ghum, Lipids, Drought resistance, Carbon radioi- 
sotopes, Plant physiology, Radioactive tracers. 


In order to clarify the relationship between water 
use efficiency (apparent photosynthetic rate/tran- 
spiration rate) and the syntheses and deposition of 
epicuticular wax and of lipids in leaf internal tis- 
sues in various forage crops with different drought 
tolerance, the contribution of cuticular wax to the 
leaf cuticular resistance to water loss under water 
stress was estimated. Under water stress condi- 
sg the cuticular resistance of the drought toler- 

“eo Chloris gayana Kunth. increased about 
twofold compared with that of a well-watered 
plant, whereas the cuticular resistance of the sensi- 
tive plant Coix lacryma-jobi L. increased by about 
10%. The amount of epicuticular wax deposited on 
the leaf surface in both plants increased by water 
stress. However, the amount in the tolerant plant 
was much higher than those in the sensitive one. 
Radioactivity of 14C incorporated into the leaf 
surface wax of stressed C. gayana and C. lacryma- 
jobi plants was 27 and 50% less than that of well- 
watered plants, respectively, when they were 
treated with 14C-malonate and 14C-acetate. 
Leaves of water-stressed C. gayana assimilated 
14C from 14C-malonate and 14C-acetate into the 
lipids of their internal tissues 5.7 times more than 
the leaves of well-watered plants, while the leaves 
of water-stressed C. lacryma-jobi assimilated 78% 
of the amount recorded in well-watered plants. On 
the other hand, the cuticular resistance of bloom 
lines of Sorghum bicolor L. with a high accumula- 
tion of wax on the epicuticular surface increased 
by about 90% by water stress, whereas the cuticu- 
lar resistance of a bloomless line with a low 
amount of wax increased by about only 15%. 
Water use efficiency of bloom lines of sorghum 
increased remarkably by water stress, whereas that 
of the bloomless line of sorghum decreased. These 
data suggest that in the drought-tolerant plants the 
water retention ability of the leaves increased due 
to the deposition of a larger amount of wax on 
their leaf surfaces, and a higher accumulation of 
lipids in internal tissues. Also these plants pro- 
duced larger amounts of dry matter by increasing 
the water use efficiency through the reduction of 
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cuticular evaporation under water stress condi- 
tions. (Author’s abstract) 
W88-06826 


STUDIES ON IMPROVEMENT OF NUTRIENT 
AND WATER SUPPLY IN CROP CULTIVA- 
TION ON SAND DUNE SOIL: 2, EFFECT OF 
FERTILIZER PLACEMENT AND IRRIGATION 
METHOD ON NUTRIENT 
UPTAKE OF TOMATOES, 

Faculty of Agriculture, Tottori Univ., Koyama, 
Tottori, 680 Japan. 

H. Fujiyama, and T. Nagai. 

Soil Science and Plant Nutrition, Vol. 33, No. 3, p 
461-470, 1987. 5 fig, 3 tab, 11 ref. 


Descriptors: *Fertilization, *Surface irrigation, 
*Drip irrigation, *Sand, *Tomatoes, *Nutrients, 
*Water use efficiency, Crop yield cultivation, 
Phosphorus, Calcium, Sulfates, Mangesium. 


Tomatoes (Lycopersicon esculentum Mill var. 
Houfuku) were cultivated in sand dune soil under 
the combinations of two fertilizer placements, i.e. 
‘surface’ and ‘bulk’, and two irrigation methods, i.e. 
‘surface’ and ‘drip.’ The availability of nutrients 
applied and the water use efficiency for dry matter 
production (WUD-D) and nutrient uptake (WUE- 
N) of plants were investigated. A drip irrigation 
method for the supply of the nutrient solution. was 
compared with the above treatments. The surface 
placement brought about a high dry matter yield 
and nutrient uptake of plants only for surface irri- 
= On the other hand, the bulk placement was 
favorable in the case of drip irrigation. Although 
the nutrient uptake was related to the dry matter 
yield, the coefficient of variation in nutrient uptake 
among the treatments, except for the nutrient-solu- 
tion irrigation (DN), ranged from 52.7% for phos- 
phorus to 30.5% for calcium. WUE-D and WUE- 
N were high in the case of surface irrigation- 
surface placement (SS) and low in the case of drip 
irrigation-surface placement (DS), that is, a better 
growth was accompanied with a higher WUE. 
The nutrient-solution irrigation brought about a 
high nutrient recovery rate and appears to be a 
suitable method for supplying nutrients and water 
in sand dune soil culture. Potassium movement in 
sand dune soil was related to sulfate movement, 
and calcium and magnesium movement to chlo- 
ride. (Author’s abstract) 

W88-06828 


MODELING THE IMPACT OF CONSERVA- 
TION TILLAGE PRACTICES ON PESTICIDE 
CONCENTRATIONS IN GROUND AND SUR- 
FACE WATERS, 

AQUA TERRA Consultants, Mountain View, 
CA 


For primary bibliographic entry see Field 5B. 
W88-06936 


EFFICACY OF GRASSCARP FINGERLINGS IN 
WEED CONTROL CHAMBAL COMMANDED 
AREA INDIA, 

For primary bibliographic entry see Field 4A. 
W88-07052 


COMPARISON OF TWO ONION IRRIGATION 
SCHEDULING PROGRAMS, 

Colorado State Univ., Fort Collins. 

E. G. Kruse, J. E. Ells, and A. E. McSay. 

Journal of the American Society for Horticultural 
Science JOSHBS, Vol. 112, No. 5, p 738-742, Sep- 
tember 1987. 4 tab, 8 ref. 


Descriptors: *Irrigation programs, *Crop yields, 
*Water use efficiency, *Model studies, Irrigation 
efficiency, Irrigation practices, Irrigation require- 
ments, Irrigation, Comparison studies, Onions, 
Field tests, Evaporation rate, Mathematical 
models. 


Two onion (Allium cepa L.) irrigation scheduling 
procedures were compared in field studies over a 
3-year period. The McSay-Moore model uses 
volume of distilled water evaporated from calibrat- 
ed Bellani atmometers as a basis for predicting 





irrigation. This model tells when to irrigate, but 
not how much to apply. The ARS/USDA model 
uses energy and aerodynamic equations to make 
estimates of evaporation rates from meteorological 
data. This model not only predicts when to irri- 
gate, but also the amount to apply. Given the 
conditions for these experiments, onion yields and 
water use efficiencies were greater with the ARS/ 
USDA than with the McSay-Moore model. (Au- 
thor’s abstract) 

W88-07077 


EFFECTS OF IRRIGATION TIMING ON 
SEEDLING ESTABLISHMENT AND PRODUC- 
TIVITY OF SUBTERRANEAN CLOVER PAS- 


t of Agriculture and Rural Affairs, 
Kyabram Research Institute, R.M.B. 3010, Kya- 
bram, Vic. 3620, Australia. 
K. B. Kelly, and W. K. Mason. 
Australian Journal of Experimental Agriculture 
AAAHAN, Vol. 27, No. 4, p 545-549, 1987. 1 fig, 
3 tab, 12 ref. 


Descriptors: *Irrigation effects, *Timing, *Seed- 
lings, *Crop production, *Clovers, *Pastures, Plant 

growth, Dry matter, Grazing, Feeds, Irrigation 
eniciency, Irrigation practices. 


Pure swards of subterranean clover were irrigated 
from late summer-autumn 1982 to autumn 1985. 
a: of irrigation varied, with 3 times of 
irrigation (1 February, 1 March, and 1 April) 
and 2 times of final irrigation (mid-October and 
mid-November). Seedling establishment, dry 
matter (DM) production and herbage quality were 
measured in grazed swards. In each regenerating 
year, seedling density increased as the time of 
initial irrigation was delayed from February (5.2 
seedlings/sq dm) to April (20.5 seedlings/sq dm). 
For any time of initial irrigation, seedling density 
was increased by up to 100% in plots which were 
irrigated until mid-November in the previous 
spring. Dry matter yield was increased by early 
irrigation, with average yields of 11.1, 10.3, and 9.1 
t/ha year achieved for February, March and April 
as times of initial irrigation respectively. Continu- 
ing irrigation until November increased annual 
yield by 0.76 to 1.58 tDM/ha. The late spring 
irrigation treatment Py increased spring growth 
plus increased growth in the following autumn as a 
result of increased seedling density. The quality of 
the feed produced in autumn was lower than that 
produced in winter (in vitro dry matter digestibil- 
ity 68% compared with 75%), but was higher than 
the published dry matter digestibility values for 
paspalum pastures in autumn. Digestibility in 
spring declined rapidly, from 75% in September to 
about 50% in early December. The optimum time 
to begin irrigation will be a compromise between 
the animal requirements for pasture, the likelihood 
of dense establishment, and the costs associated 
with the greater amounts of water used to extend 
the growing season. (Shidler-PTT) 
W88-07180 


SIMPLE NON-WEIGHING LYSIMETER IN- 
STALLATION WITH RAIN SHELTER, 
Department of Soil Science, G.B. Pant University 
of Agriculture and Technology, Pantnagar, Naini- 
tal, 263145, India. 

For primary bibliographic entry see Field 7B. 
W88-07184 


SEMI-EMPIRICAL MODEL FOR CALCULAT- 
ING EVAPORATION AND TRANSPIRATION 
FROM WETLAND RICE, 

Division of Agricultural and Food Engineering, 
Asian Institute of Technology, P.O. Box 2754, 
Bangkok 10501, Thailand. 

For primary bibliographic entry see Field 2D. 
W88-07185 


WATER UPTAKE BY PLANT ROOTS--A SIMU- 
LATION MODEL: I. CONCEPTUAL MODEL, 
Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Inst. de Genie Rural. 

For primary bibliographic entry see Field 21. 
W88-07192 
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COOL-SEASON TURFGRASS RESPONSES TO 

DROUGHT STRESS, 

Rhode Island Univ., Kingston. Dept. of Natural 

Resources Science. 

L. J. Aronson, A. J. Gold, and R. J. Hull. 

Crop Science CRPSAY, Vol. 27, No. 6, p 1261- 
1266, November/December 1987. 5 fig, 16 ref. 


Descriptors: ‘Irrigation requirements, *Turf 
grasses, *Drought resistance, *Moisture stress, 
Grasses, Soil water, Soil water potential, Leaves, 
Lysimeters, Evapotranspiration, Irrigation, Green- 
houses, Tensiometers. 


As the supply of water available for turf irrigation 
becomes limited, it is important to identify water- 
efficient and drought-tolerant turfgrasses. To es- 
tablish the critical soil water potential at which 
cool-season turfgrasses begin to experience 
drought stress, the growth and quality responses of 
Poa pratensis ‘Baron’, Lolium perenne ‘Yorktown 
II’, Festuca rubra var. commutata ‘Jamestown’ and 
Festuca ovina var. duriuscula ‘Tournament’ to 
drought stress were compared in a greenhouse 
study. Evapotranspiration (ET) rates were meas- 
ured using weighing lysimeters containing undis- 
turbed cores of mature turf growing in a silt loam 
soil. Tensiometers and electrical resistance blocks 
were installed in a separate set of eight lysimeters 
containing L. perenne to determine the relationship 
between water loss due to ET and soil water 
potential. The ET rates of all grasses were unaf- 
fected until the soil water potential reached -50 to - 
80 kPa. During further soil water depletion, ET 
rates declined and drought stress symptoms 
became apparent. Leaf water potential of P. pra- 
tensis and L. perenne decreased by 50 to 75% 
when soil water potential declined to 80 kPa, while 
that of Festuca species remained relatively con- 
stant to a soil water potential of -400 kPa. Based on 
the parameters measured, P. pratensis and L. per- 
enne exhibited a more rapid decline in ET rate, 
quality, and leaf growth under moisture stress than 
the two Festuca species, which demonstrated 
greater ability to thrive with limited soil moisture. 
(Author’s abstract) 

W88-07223 


TRENDS IN IRRIGATION DEVELOPMENT, 
AND THEIR IMPLICATIONS FOR HY- 
DROLOGISTS AND WATER RESOURCES EN- 
GINEERS, 

G. M. Higgins, P. J. Dieleman, and C. L. 
Abernethy. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 3, p 393-406, 1987. 4 fig, 7 tab, 5 ref. 


Descriptors: *Irrigation, *Irrigation requirements, 
*Water requirements, *Future planning, *Projec- 
tions, *Water resources development, *Irrigation 
engineering, Developing countries, Asia, Africa, 
Latin America, Caribbean, Agricultural hydrolo- 
gy, Irrigable land, Agriculture, Cultivation, Crop 
production, Environmental effects, Irrigation prac- 
tices. 


There are a number of reasons for expecting that a 
period is approaching in which irrigated agricul- 
ture in the developing countries will undergo sig- 
nificant changes. In much of south and west Asia, 
where > 30% of farming is irrigated cultivation, it 
is a familiar and well-understood activity; in 
Africa, where the relative share of irrigation is < 
2% in most countries, this experience is not 
present, and training both of technicians and of 
farmers assumes much more importance for irriga- 
tion development. Although agricultural produc- 
tion and food supply of most south and east Asian 
countries (the majority of present irrigation activi- 
ty) is now a great deal improved, the same cannot 
be said about most of Africa or Latin America and 
the Caribbean. Using indicative productivity fig- 
ures, and assuming that the average food intake 
required is some 300 kg/year, the water require- 
ments for a food strategy that is based on irrigation 
development are likely to be in the order of 600 to 
3000. cu m/person/yr. In the past two decades, 
there have been a number of technological innova- 
tions in irrigation in the richer countries; except in 
Latin America, and some countries with oil-based 
economies, these newer technologies have spread 
little in the developing countries. Some contribu- 


tions which hydrology can offer to irrigation in- 
clude: (1) more measurement of the equity and 
timeliness of flows within canal distribution net- 
works; (2) better data on droughts and low-flow 
periods; (3) increased attention to quantifying the 
water resources of smaller streams; and (4) in- 
creased data on river sediments. (Shidler-PTT) 
W88-07251 


PATTERNS AND TRENDS IN IRRIGATION 
EFFICIENCY, 

Geography Department, University of New 
Mexico, Bandelier West, Room 118, Albuquerque, 
New Mexico 87131. 

S. A. Thompson. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 57-63, February 1988. 4 fig, 1 tab, 14 ref. 


Descriptors: *Irrigation, ‘*Irrigation efficiency, 
*Long-term trends, *Irrigation water, Agricultural 
hydrology, Diversion, Great Plains, Data interpre- 
tation, Geography, Performance evaluation, 
Bureau of Reclamation, Time series analysis. 


Irrigated agriculture is one of the most important 
water-use sectors in terms of total water diversion 
and consumptive use. For at least the last 25 years, 
improving irrigation efficiency has been a widely 
advocated and accepted goal. This paper uses a 
sample of 16 Bureau of Reclamation irrigation 
projects to examine the pattern of average irriga- 
tion efficiency and change in efficiency over time. 
In general, the highest average efficiencies are 
found in the arid Southwest while the lowest are 
found in the semi-arid to sub-humid Great Plains 
region. Over the 22-year period of analysis, there 
has been no observable trend toward improvement 
in efficiency at any of the projects. (Author’s ab- 
stract) 

W88-07278 


AGRICULTURAL WATER MODELING AND 
ECONOMIC INFORMATION NEEDS UNDER 
THE MODEL WATER CODE, 

Food and Resource Economics Department, Uni- 
versity of Florida, G-099 McCarty Hall, Gaines- 
ville, Florida 32611. 

For primary bibliographic entry see Field 6E. 
W88-07282 


“ VALUING IRRIGATION WATER: A SIMULA- 


TION/MATHEMATICAL 
APPROACH, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Economics. 

For primary bibliographic entry see Field 6C. 
W88-07288 


PROGRAMMING 


WATER LOSSES FROM 
CANALS, 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2A. 
W88-07515 


IRRIGATION 


EFFECTS OF WATER DEFICIT ON VEGETA- 
TIVE GROWTH, FRUIT GROWTH AND FRUIT 
QUALITY IN COX’S ORANGE PIPPIN APPLE, 
Ministry of Agriculture and Fisheries, Levin Hor- 
ticultural Research Centre, Private Bag, Levin, 
New Zealand. 

D. E. Irving, and J. H. Drost. 

Journal of Horticultural Science JHSCA8, Vol. 62, 
No. 4, p 427-432, October 1987. 4 fig, 4 tab, 12 ref. 


Descriptors: *Soil moisture deficiency, *Water 
deficit, *Fruit crops, *Irrigation programs, *Plant 
growth, *Crop yield, Apples, Water stress, Crop 
quality, New Zealand, Soil-water-plant relation- 
ships, Drought, Deficit irrigation. 


Four-year old Cox’s Orange Pippin apple trees 
were water-stressed in New Zealand to determine 
whether deficit irrigation could be used as a means 
of controlling vigour without reducing yield and 
whether fruit quality could be enhanced by mois- 
ture stress imposed at two different stages of fruit 
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development. Water deficit, imposed from 28 No- 
vember 1985 until 3 January 1986 (Phase I), re- 
duced shoot extension by 37% compared with the 
fully irrigated control trees. The level of soluble 
solids in fruit rose by 0.8%, the proportion of 
cracked fruit increased 2-3 fold, and the incidence 
of bitter pit declined marginally, but mean fruit 
size and titratable acidity were not altered when 
compared with fruit from the control trees. When 
water deficit was imposed from 4 January until 
harvest on 21 February 1986 (Phase II), shoot 
growth declined by only 7%. The level of soluble 
solids rose by 1%, but the incidence of bitter pit 
and mean fruit size were not affected. Neither of 
the irrigation treatments significantly reduced crop 
density or crop yield. (Wood-PTT) 

W88-07692 


EFFECT OF SOIL WATER POTENTIAL, 
METHOD OF IRRIGATION AND NITROGEN 
ON PLANT WATER RELATIONS, CANOPY 
TEMPERATURE, YIELD AND WATER USE OF 
RADISH, 
Division of Soil Science, Indian Institute of Horti- 
cultural Research, Hessaraghatta Lake P.O., Ban- 
alore-650089, India. 
. M. Hegde. 
Journal of Horticultural Science JHSCA8, Vol. 62, 
No. 4, p 507-511, October 1987. i fig, 2 tab, 8 ref. 


Descriptors: *Soil-water-plant relationships, *Irri- 
gation practices, *Soil water potential, *Fertilizers, 
*Crop yield, *Water use efficiency, Radishes, 
Canopy, Nitrogen, Irrigation efficiency, Basin irri- 
gation, Furrow irrigation, Water use, Tempera- 
ture, Osmotic pressure, Evapotranspiration. 


The effects of irrigation at three soil water poten- 
tials under basin and furrow systems of irrigation 
with different levels of nitrogen on plant water 
relations, canopy temperature, water use and yield 
of radishes were investigated in 1983 and 1984. 
Frequent irrigations at -20 kPa soil water potential 
increased relative water content, leaf water poten- 
tial, osmotic potential, yield, evapotranspiration, 
and water use efficiency, and decreased canopy 
temperature as compared to irrigation at -40 and - 
60 kPa. However, the difference in yield between 
irrigations at -20 and -40 kPa was not significant. 
Methods of irrigation had no significant effect on 
the relative water content, leaf water potential, 
osmotic potential, evapotranspiration or canopy 
temperature, although furrow irrigation resulted in 
slightly higher yield and water use efficiency for 
both years. Nitrogen up to 120 kg/ha increased 
turgor potential, yield, evapotranspiration and 
water use efficiency. (Wood-PTT) 

W88-07693 


CHARACTERIZING WATER USE BY IRRI- 
GATED WHEAT AT GRIFFITH, NEW SOUTH 
WALES, 

Centre for Irrigation and Freshwater Research, 
Commonwealth Scientific and Industrial Research 
Organization, Griffith, N.S.W. 2680. 

W. S. Meyer, F. X. Dunin, R. C. G. Smith, G. S. 
G. Shell, and N. S. White. 

Australian Journal of Soil Research ASORAB, 
Vol. 25, No. 4, p 499-515, 1987. 6 fig, 3 tab, 34 ref, 
4 append. 


Descriptors: *Irrigation efficiency, *Water use effi- 
ciency, *Irrigation programs, *Water use, *Wheat, 
Agronomy, Crop production, Agriculture, Crop 
yield, Irrigation, Australia, Water management, 
Lysimeters, Evaporation rate, Evaporation, Esti- 
mating equations, Model studies. 


Wheat is being grown increasingly in the irrigated 
areas of south-east Australia. Its profitability de- 
pends on high yields, which in turn, are highly 
dependent on accurate water management. This 
combination, together with the increasing need for 
greater water use efficiency to minimize accessions 
to rising water-tables, calls for effective irrigation 
scheduling. To achieve this, accurate estimates of 
crop water use and upward fluxes of water into the 
root zone from shallow water-tables are required. 
A weighing lysimeter, installed in 1984, measured 
hourly actual evaporation from a wheat crop 
which enabled the accuracy of water use estimates 


to be assessed. Daily potential evaporation was 
calculated from a combination equation previously 
calibrated over lucerne, while previously devel- 
oped crop coefficients for wheat were used to 
convert potential evaporation to estimated actual 
evaporation. Daily actual evaporation was the 
major component in a water balance model for 
irrigated wheat. The model was quite efficient, but 
with a bias of -8.8%, which indicated that actual 
evaporation values were generally underestimated. 
The underestimate was due primarily to the wind 
function used in the calculation of potential evapo- 
ration and alternative functions for both daily and 
hourly calculations were derived. The 1984 lysime- 
ter data also showed that change in soil water 
content was accurately measured with the field- 
calibrated neutron probe. by sency of meas- 
ured and estimated water use from field experi- 
ments in 1981 and 1982 indicated that upward flux 
from a water-table between 1.5 and 2.1 m below 
the soil surface may be up to 30% of daily actual 
evaporation. This upward flux will need to be 
taken into account if irrigation scheduling is to 
promote efficient use of irrigation water. (Author’s 
abstract) 

W88-07702 


AGRICULTURAL MANAGEMENT AND 
WATER QUALITY. 

For primary bibliographic entry see Field 5G. 
W88-07820 


AGRICULTURAL PROBLEMS AND ISSUES AS 
RELATED TO AGRICULTURAL MANAGE- 
MENT PRACTICES AND WATER QUALITY, 
Iowa Agricultural and Home Economics Experi- 
ment Station, Ames. 

For primary bibliographic entry see Field 5G. 
W88-07822 


BEST MANAGEMENT PRACTICE IMPLE- 
MENTATION ECONOMICS AND FARMER 
DECISION MAKING, 

Iowa State Univ., Ames. Dept. of Economics. 

For primary bibliographic entry see Field 5G. 
W88-07839 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A. Control Of Water On The 
Surface 


RESTORING THE SINUOSITY OF ARTIFI- 
CIALLY STRAIGHTENED STREAM CHAN- 
NELS, 

University Coll. of Wales, Aberystwyth. Dept. of 
Geography. 

A. Brookes. 

Environmental Geology and Water Sciences 
a Vol. 10, No. 1, p 33-41, 1987. 5 fig, 53 
ref. 


Descriptors: *Sinuous flow, *Stream improvement, 
*Slope stabilization, ‘*Hydraulic engineering, 
*Channel improvement, Watercourses, Bank pro- 
tection, Bed load, Denmark. 


Restoration of Danish stream channels is encour- 
aged by the Watercourse Act of 1982 and has been 
undertaken partly because of the adverse physical 
and biological effects caused by artificial straight- 
ening. A new technique for restoring morphologic 
and hydrologic diversity to stream channels has 
been developed, exemplifying the concept of 
working with nature rather than against it. This 
relies on re-creating the former sinuosity, cross- 
sectional dimensions, slope and substrate of a 
stream channel. Natural fluvial features are re- 
stored to a channel, and because slope is decreased 
stability is probable. In turn, this could be benefi- 
cial to the flora and fauna of a watercourse and to 
aesthetic qualities. The technique was applied suc- 
cessfully to a small stream in southern Jutland, 
Denmark, in 1984/5. Additional methods of bank 
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and bed protection were required to limit subse- 
quent minor adjustments along the new course. 
Further applications of the technique need to be 
treated individually because of varying local hy- 
drologic and sedimentologic conditions. On-site su- 
pervision during construction and planned mainte- 
nance are vital components of restoration. (Au- 
thor’s abstract) 

W88-06962 


REGULATED FLUSHING IN A GRAVEL-BED 
RIVER FOR CHANNEL HABITAT MAINTE- 
NANCE: A TRINITY RIVER FISHERIES, 
Battelle Memorial Inst., Denver, CO. Dept. of 
Environmental Sciences. 

For primary bibliographic entry see Field 5G. 
W88-06965 : 


STREAM CORRIDOR MANAGEMENT IN THE 
PACIFIC NORTHWEST: I, DETERMINATION 
OF STREAM-CORRIDOR WIDTHS, 

Washington State Univ., Pullman. Program in En- 
vironmental Science and Regional Planning. 

W. W. Budd, P. L. Cohen, and P. R. Saunders. 
Environmental Management EMNGDC, Vol. 11, 
= 5, p 587-597, September 1987. 9 fig, 2 tab, 43 
ref. 


Descriptors: *Stream corridors, *Bank protection, 
Optimization, Watershed management, Environ- 
mental planning, Washington, Wetlands, Banks. 


The growth of King County, Washington, part of 
the rapidly growing Pacific Northwest region, has 
placed pressure on stream corridors. The existing 
literature on regional stream corridors was re- 
viewed and a case study of the Bear-Evans Creek 
watershed was undertaken to provide guidelines 
for determining optimal stream corridor widths. 
The results indicate that practical determinations 
of stream corridor widths can be efficiently made 
using a simple field survey of select reaches of a 
stream system combined with an analysis of soils, 
vegetation, physiography, and land-use character- 
istics. A 15-m buffer width was found to be an 
adequate protection buffer for many reaches of the 
-Evans Creek watershed. For stream bank 
slopes >40% and in wetland regions, additional 
data are required. (See also W88-06970) (Free- 
mann-PTT) 
W88-06969 


STREAM CORRIDOR MANAGEMENT IN THE 
PACIFIC NORTHWEST: II. MANAGEMENT 
STRATEGIES, 

Design and Development Department, City of 
Bellevue, P.O. Box 90012, Bellevue, Washington 
98009-9013. 

P. L. Cohen, P. R. Saunders, and W. W. Budd. 
Environmental Management EMNGDC, Vol. 11, 
No. 5, p 599-605, September 1987. 1 fig, 1 tab, 18 
ref. 


Descriptors: *Channel morphology, *Stream stabi- 
lization, *Administrative regulations, *Streamflow 
depletion, Optimization, Watershed management, 
Envrionmental planning, Management planning, 
Washington. 


The scientific literature and a case study was re- 
viewed to suggest future management strategies 
and guidelines for controlling development in King 
County, Washington, watersheds. King County 
contains Federal and Indian lands as well as lands 
administered by the State Department of Natural 
Resources, all of which have regulations and poli- 
cies that affect stream corridor management. The 
remainder of King County includes 20 incorporat- 
ed cities in the Seattle metropolitan area and unin- 
corporated King County. A case study of the Bear- 
Evans Creek watershed resulted in eight recom- 
mendations for stream corridor management, six of 
which are site-specific. The recommendations in- 
clude bridging of stream channels limiting live- 
stock access, rehabilitation of stream channels and 
bank, relocation of certain types of streams, storm- 
water discharge, placement of riparian strips along 
stream corridors, new development along stream 
corridors, and the inclusion of slopes >40% and 





all wetlands within stream corridor. Existing poli- 
cies and permit codes will require amendment to 
incorporate these recommendations. (See also 
W88-06969) (Freemann-PTT) 

W88-06970 


REVERSIBLE PROCESS CONCEPT APPLIED 
TO THE ENVIRONMENTAL MANAGEMENT 
OF LARGE RIVER SY: 

UA CNRS 367 Laboratoire d’Ecologie des Eaux 
Douces, Universite Lyon 1, 69622 Villeurbanne 
Cedex, France. 

For primary bibliographic entry see Field 2H. 
W88-06971 


EFFICACY OF GRASSCARP FINGERLINGS IN 
WEED CONTROL CHAMBAL COMMANDED 
AREA INDIA, 

K. P. Sharma, A. P. Tyagi, and R. Saxena. 
Environmental Education and Information, Vol. 6, 
No. ri p 255-261, July-September 1987. 1 fig, 1 tab, 
11 ref. 


Descriptors: *Aquatic plants, *Weed control, 

*Carp, *India, Nagy ere canals, Agriculture, Irri- 
tion, Drainage, Food habits, Aquatic habitats, 
lants, Fish, Water level, Floods. 


Effective irrigation in the Chambal-commanded 
area of Kota (about 1,500 ha) in Rajasthan State 
has been obstructed because of aquatic weed infes- 
tation. Consequently, the discharge carrying ca- 
pacity of the canal system has been reduced by 40- 
45%. Furthermore, obstruction by aquatic weeds 
has caused an increase in the height of the water 
column throughout the canal system, resulting in 
frequent water overflows and the submersion of 
the adjoining cultivable areas. Aquatic weeds in 
the right main canal were removed by the grass- 
carp fingerlings in varying degrees. The removal 
of Hydrilla verticillata was the greatest (5,65%). 
Potamogeton perfoliatus, Najas major and Cerato- 
phyllum demersum were also removed in fairly 
large quantities. Though an order of preference for 
aquatic weeds by the grasscarp fingerlings may be 
established on the basis of the present investiga- 
tions, the quantity removed was not very signifi- 
cant. This was probably because of the small size 
of the fish (125-150 mm) and the small number 
released in relation to the area infested. Because of 
a lack of knowledge of the habitat preferred by the 
fish, the efficacy of grasscarp in the removal of 
weeds cannot be forecast with certainty. It is a 
riverine fish and has been observed moving in 
groups. It prefers comparatively calm and shallow 
waters near the banks of the canal. This preference 
is perfectly in accord with the availability of vege- 
tation. (Alexander-PTT) 

W88-07052 


ECOLOGICAL EFFECTS OF COASTAL 
MARSH IMPOUNDMENTS: A REVIEW, 
Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

For primary bibliographic entry see Field 6G. 
W88-07100 


BACKFILLING CANALS TO MITIGATE WET- 
LAND DREDGING IN LOUISIANA COASTAL 
MARSHES, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

C. Neill, and R. E. Turner. 

Environmental Management EMNGDC, Vol. 11, 
2 6, p 823-836, November 1987. 7 fig, 6 tab, 36 
ref. 


Descriptors: *Water management, *Environmental 
effects, *Coastal marshes, *Backfill, *Canals, 
*Dredging, *Wetlands, *Mitigation measures, Lou- 
isiana, Spoil banks, Vegetation regrowth, Aquatic 
habitats, Habitats, Flow control, Bank protection, 
Organic matter, Wildlife, Fish. 


Thirty-three backfilled canals in Louisiana were 
evaluated to assess the success of habitat restora- 
tion. Criteria were based on canal depth, vegeta- 
tion recolonization, and regraded spoil bank soils 
after backfilling. Restoration success depended on 
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marsh type, canal location, canal age, marsh soil 
characteristics, the presence or absence of a plug at 
the canal mouth, whether mitigation was on- or 
off-site, and dredge operator performance. Back- 
filling reduced median canal depth from 2.4 to 1.1 
m. Median cover of marsh vegetation on the spoil 
banks was 51.6%; in the canal, 0.7%. The organic 
matter and water content of the spoil bank soils 
were restored to values intermediate between spoil 
bank levels and predredging marsh conditions. 
Cover of marsh vegetation on backfilled spoil 
banks was highest in intermediate marshes (68.8%) 
and lowest in fresh (34.7%) and salt marshes 
(33.9%). Average canal depth was greatest in in- 
termediate marshes (1.50 m) and least in fresh 
marshes (0.85 m). Canals backfilled in marshes 
with more organic soils were deeper, probably as a 
result of greater loss of spoil volume caused by 
oxidation of soil organic matter. Canals more than 
ten years old at the time of backfilling had shal- 
lower depths after backfilling. Canal size showed 
no relationship to canal depth or amount of vegeta- 
tion reestablished. Plugged canals contained more 
marsh reestablished in the canal and much greater 
chance of colonization by submerged aquatic vege- 
tation compared with unplugged canals. Back- 
filling of canals resulted in shallow water areas 
with higher habitat value for benthos, fish, and 
waterfowl as compared with unfilled canals. Re- 
moval of spoil banks may also help restore water 
flow patterns over the marsh surface. (Cassar- 


PTT) 
W88-07104 


ANALYSES OF RESERVOIR STORAGE REAL- 
LOCATIONS, 

Texas A and M Univ., College Station. Dept. of 
Civil Engineering. 

R. A. Wurbs, and L. M. Cabezas. 

Journal of Hydrology JHYDA7, Vol. 92, No. 1/2, 
p 77-95, June 30, 1987. 2 fig, 4 tab, 11 ref. 


Descriptors: *Water management, *Reservoir op- 
eration, *Water demand, *Water storage, *Water 
allocation, *Risks, *Economic evaluation, *Flood 
damage, *Storage, *Flood control, Management 
planning, Water supply, Industrial water, Econom- 
ic evaluation, Optimization, Water conservation, 
Multipurpose reservoirs, Hydrologic models, Sim- 
ulation analysis, Waco Reservoir, Texas, Water 
shortage, Water loss. 


A hydrologic and economic evaluation procedure 
was used to analyze proposed reallocations of res- 
ervoir storage capacity between flood control and 
municipal and industrial water supply. The proce- 
dure involved evaluation of risks and consequences 
of failing to prevent flooding and failing to meet 
water demands, associated with alternative alloca- 
tions of storage capacity between flood control 
and water supply. Unlike traditional practices 
based on firm yield and reliability, water supply 
was treated analogously with flood control, with 
economic consequences of water shortages being 
quantified. Average annual flood losses were com- 
puted using the damage-frequency method. Aver- 
age annual water supply losses were estimated by 
developing a water shortage versus economic loss 
function, which was then applied to water short- 
ages computed by a hydrologic simulation. The 
water shortage versus loss function reflected emer- 
gency demand management and supply augmenta- 
tion measures. Average annual water supply losses 
were estimated for a given demand level. Long- 
term demand management strategies were reflect- 
ed in the water demand projection. A case study 
involved the proposed storage capacity realloca- 
tion in the Waco Reservoir, Texas, on the Bosque 
River. This multipurpose reservoir is used for 
flood control, municipal and industrial water 
supply, and recreation. (Cassar-PTT) 

W88-07109 


CRASSULA HELMSII (T. KIRK) COCKAYNE: 
IS IT AN AGGRESSIVE ALIEN AQUATIC 
PLANT IN BRITAIN, 
Freshwater Biological 
(England). River Lab. 
For primary bibliographic entry see Field 2H. 
W88-07177 


Association, Wareham 


INTERBASIN WATER TRANSFERS IN RIPAR- 
IAN STATES: A CASE STUDY OF GEORGIA, 
Georgia Univ., Athens. Carl Vinson Inst. of Gov- 
ernment. 

For primary bibliographic entry see Field 6E. 
W88-07281 


EFFECTS OF DIVERSION ON THE NORTH 
AMERICAN GREAT LAKES, 

Rm. 6440, Social Science Bldg., University of Wis- 
consin, Madison, Wisconsin 53706. 

For primary bibliographic entry see Field 6F. 
W88-07287 


EFFECTS OF VARIABLE DISCHARGE 
SCHEMES ON DISSOLVED OXYGEN AT A 
HYDROELECTRIC STATION, 
RMC-Environmental Services, 1921 River Road, 
P.O. Box 10, Drumore, Pennsylvania 17518. 

For primary bibliographic entry see Field 5G. 
W88-07289 


DETERMINISTIC APPROACH TO INFLOW 
DESIGN RAINFLOOD DEVELOPMENT AS 
APPLIED BY THE U.S. BUREAU OF RECLA- 
MATION, 

Flood Section, U.S. Bureau of Reclamation, PO 
Box 25007, Denver, CO 80225. 

For primary bibliographic entry see Field 2A. 
W88-07406 


PREDICTION OF FLOOD FREQUENCY IN 
SAUDI ARABIA, 

King Saud Univ., Riyadh (Saudi Arabia). Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 2E. 
W88-07477 


FLOOD ALLEVIATION 
LOWER RIVER MOLE, 
For primary bibliographic entry see Field 8B. 
W88-07489 


SCHEME FOR 


SHORT-TERM SLIPPING OF A SHALLOW 
EXCAVATION IN GAULT CLAY, 

For primary bibliographic entry see Field 8A. 
W88-07490 


SEEPAGE UNDERNEATH BARRAGES WITH 
DOWNSTREAM SUBSIDIARY WEIRS, 
Alexandria Univ. (Egypt). Faculty of Engineering. 
M. A. Elganainy. 

Applied Mathematical Modeling AMMODL, Vol. 
11, No. 6, p 423-431, December 1987. 7 fig, 9 ref. 


Descriptors: *Egypt, *Barrages, *Weirs, *Seepage, 
*Uplift pressure, *Nile River, Engineering, Map- 
ping, Mathematical models, Channel improvement, 
Pressure head. 


A subsidiary weir with a sloping middle apron may 
be constructed downstream from each of the exist- 
ing barrages on the River Nile in Egypt to secure 
its stability against the increase in effective heads. 
The problem was mathematically solved by a con- 
formal mapping technique. Formulas were ob- 
tained to calculate the uplift pressures acting on 
the existing barrage and the subsidiary weir. For- 
mulas were also derived to calculate the exit gradi- 
ents along the intermediate filter and the down- 
stream bed. The seepage characteristics for a wide 
range of boundary conditions were calcualted, the 
results were plotted in the form of curves, and 
analyzed for effects of uplift pressure on the exist- 
ing structure and on the subsidiary weir, and for 
changes in the exit gradients. (Author’s abstract) 
W88-07491 


WAVE ATTENUATION 
CHANNEL WALLS, 
National Water Research Inst., Burlington (Ontar- 
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io). 
For primary bibliographic entry see Field 8B. 
W88-07508 
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SEEPAGE FROM CHANNELS AND PONDS 
WITH IMPERVIOUS BOUNDARY WALLS EX- 
TENDING BELOW FLOOR LEVEL, 

Soils Division, Rothamsted Experimental Station, 
Harpenden, Herts. ALS 2JQ (U.K.). 

For primary bibliographic entry see Field 2G. 
W88-07510 


PARAMETER ESTIMATION MODEL FOR UN- 
GAGED STREAMFLOWS, 

Utah Univ., Salt Lake City. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2E. 
W88-07513 


DEVELOPMENT OF FLOOD FORECASTING 
AND WARNING SYSTEM IN CHI AND MUN 
RIVER BASINS, NORTHEAST THAILAND, 
Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Water Resources Engineering. 

For primary bibliographic entry see Field 2E. 
W88-07556 


4B. Groundwater Management 


COMPARISON OF MODELS THAT DESCRIBE 
THE TRANSPORT OF ORGANIC COM- 
POUNDS IN MACROPOROUS SOIL, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field SB. 
W88-06937 


ALLOCATION OF AQUIFER RESOURCES IN 
SCOTLAND. 


British Geological Survey, Murchison House, 
West Mains Road, Edinburgh EH9 3LA, Scotland. 
For primary bibliographic entry see Field 6B. 
W88-06963 


PLANNING MODEL FOR OPTIMAL CON- 
TROL OF SALTWATER INTRUSION, 

Humboldt State Univ., Arcata, CA. Dept. of Envi- 
ronmental Resources Engineering. 

R. Willis, and B. A. Finney. 

Journal of Water Resources Planning and 
Management(ASCE) JWRMDS, Vol. 114, No. 2, p 
163-178, March 1988. 8 fig, 5 tab, 30 ref. NSF 
Grants INT 84-19906 and INT 82-03044. 


Descriptors: *Planning, *Model studies, *Saline 
water intrusion, *Groundwater management, 
*Groundwater recharge, Saline-freshwater inter- 
faces, Mathematical studies, Optimization, Finite 
element method, Taiwan. 


A planning model for the control of seawater 
intrusion in regional groundwater systems was 
structured as a problem in optimal control. The 
hydraulic response equations, which were devel- 
oped from continuity principles, relate the move- 
ment of the interface to the magnitude and location 
of groundwater pumping and recharge. Finite dif- 
ference methods were used to approximate the 
solution of the aquifer’s response to management 
strategies. The’control problem was solved using: 
(1) The influence-coefficient method allied with 
quadratic programming; and (2) reduced-gradient 
methods in conjunction with a quasi-Newton algo- 
rithm. The planning model was applied to the Yun 
Lin groundwater basin in southwestern Taiwan 
where excessive pumping has produced declining 
water levels, localized land subsidence, and salt- 
water intrusion. The optimal groundwater pump- 
ing and recharge schedules for the Peikang area of 
the basin are presented. The computational effi- 
ciency of the algorithms is discussed. (Author’s 
abstract) 

W88-07044 


NATURAL WETLANDS ON SHINGLE AT 
DUNGENESS, KENT, ENGLAND, 

Botany Department, Royal Holloway and Bedford 
New College, Huntersdale, Callow Hill, Virginia 
Water, Surrey GU25 4LN, U. K. 

For primary bibliographic entry see Field 2H. 


W88-07178 


SIMPLE NON-WEIGHING LYSIMETER IN- 
STALLATION WITH RAIN SHELTER, 
Department of Soil Science, G.B. Pant University 
of Agriculture and Technology, Pantnagar, Naini- 
tal, 263145, India. 

For primary bibliographic entry see Field 7B. 
W88-07184 


FINITE-ELEMENT SIMULATION OF LOW- 
TEMPERATURE, HEAT-PUMP-COUPLED, 
AQUIFER THERMAL ENERGY STORAGE, 
Kent State Univ., OH. Dept. of Geology. 

For primary bibliographic entry see Field 2F. 
W88-07190 


DETAILED INVESTIGATION OF PHYSICAL 
AND BIOLOGICAL CLOGGING DURING AR- 
TIFICIAL RECHARGE, 

Asian Inst. of Tech., Bangkok (Thailand). Div. of 
Environmental Engineering. 

S. Vigneswaran, and R. B. Suazo 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. ~ p 119-140, September 1987. 14 fig, 4 tab, 
22 ref. 


Descriptors: *Groundwater recharge, *Recharge, 
*Artificial recharge, *Clogging, Model studies, 
Mathematical models, Simu ation, Infiltration rate, 
Soil properties, Particle size, Flooding, Discharge 
measurement, Sus; a once solids, Biological oxygen 
demand, Chemical oxygen demand, Head loss. 


An attempt was made to study clogging with an 
experimental model that simulates artificial re- 
charging practices by considering factors such as 
effective infiltration rate, media size and depth, and 
inundation period. Recharging was investigated ex- 
perimentally in terms of suspended solids removal, 
3-day biological oxygen demand removal, and 
chemical oxygen demand removal at different sand 
sizes and infiltration rates. To understand the phys- 
ical phenomena involved, the effect of suspended 
solids concentration and initial infiltration rate on 
cumulative discharge was studied and verified 
using a simple mathematical model. The simulated 
cumulative discharge profiles were comparable 
with experimental profiles. This indicates that an 
empirical relationship can be used to successfully 
predict biological clogging at different recharge 
rates. Conclusions that can be made from the re- 
sults of the experiments include the following: (1) 
the rate of decrease in the infiltration rate is faster 
when higher initial infiltration rates are applied; (2) 
biological clogging at different recharge rates can 
be successfully predicted from cumulative dis- 
charge, initial infiltration rate, and inundation 
period; (3) an improvement in suspended solids and 
3-day biological oxygen demand removal was ob- 
served in the early stages of recharge, followed by 
an almost constant removal; (4) a decrease in head- 
loss with time was observed after an initial in- 
crease; (5) the major removal is confined to the top 
few centimeters of the bed. (Author’s abstract) 
W88-07265 


OPTIMAL GROUNDWATER MANAGEMENT 
IN TWO-AQUIFER SYSTEMS, 

Erftverband, Paffendorfer Weg "22, D-5010 Bergh- 
eim FRG. 

W. Lindner, K. Lindner, and G. Karad' 

Water Resources Bulletin WARBAO.' Vol. 24, No. 
1, p 27-33, February 1988. 5 fig, 9 ref. 


Descriptors: *Unconfined aquifers, *Confined 
aquifers, *Groundwater management, *Optimiza- 
tion, *Well hydraulics, Simulation, Linear pro- 
gramming, Numerical modeling, Computers, Aqui- 
= systems, Groundwater movement, Geohydro- 
logy. 


A numerical model is presented for the prediction 
of optimal ground water withdrawal from a two- 
aquifer system by observing a set of constraints 
determined by the ecological conditions of the 
ground water basin. The aquifer system consists of 
an upper unconfined and a lower confined aquifer 
with a leaky stratum between them. It is assumed 


that water is withdrawn from the confined aquifer 
only, but the unconfined aquifer will also be affect- 
ed due to the leakiness of the layer separating the 
upper and lower aquifers. Simulation and linear 
programming are employed for developing a com- 
puter model for the optimal management of such 
systems, with the objectives of determining with- 
drawal rates for predetermined ground water 
levels. (Author’s abstract) 

W88-07274 


ARTIFICIAL RECHARGE OF GROUND 
WATER, 

Delft University of Technology, Division of Sani- 
tary Engineering and Water Management, Delft, 
The Netherlands. 

L. Huisman, and J. H. Kop. 

Water Resources Journal, No. 154, p 60-67, Sep- 
tember 1987. 9 fig, 3 ref. 


Descriptors: *Water management, *Recharge, 
*Groundwater recharge, Artificial recharge, 
Water treatment, Aquifers, Artesian aquifers, Fil- 
tration, Bank filtration, Induced filtration, Coastal 
aquifers, Rivers, Water conservation, Waste. dis- 
posal, Water purification, Industrial water, Water 
storage, Storage, Water spreading. 


Groundwater yield from a limited catchment area 
may be increased by artificial recharge. Likewise, 
the surrounding area which must be protected 
from pollution can be decreased through recharge 
programs. River bank filtration is a natural form of 
recharge. Although it has many advantages, poten- 
tial pollution is a major danger. Artificial recharge 
overcomes some of these problems, allowing pre- 
treated river water to enter an aquifer in one way 
or another. High capacity recharge is possible in 
deep water table aquifers using a spreading pond 
or a circle of injection wells. Artificial recharge of 
artesian aquifers can push back saline water intru- 
sion; however, brackish water can often enter the 
pumping wells. Artificial recharge can also be used 
to remove suspended matter from turbid river 
water, to detain water underground for pathogen 
removal, to polish quality after removal of major 
quantities of impurities, and to store water during 
dry periods. Techniques to increase the rate of 
water absorption in water spreading include tur- 
bidity removal, chemical treatment of water, me- 
chanical treatment of the soil surface, planting of 
vegetation, chemical treatment of soil, treatment of 
soil with organic matter, and rotation of spreading 
and drying. Artificial recharge can also be used to 
protect wetlands during construction and for dis- 
posal of storm water and septic tank effluent. 
(Cassar- 

W88-07558 


POTENTIAL USE OF THE DEEP AQUIFERS 
IN THE NEGEV DESERT, ISRAEL - A CON- 
CEPTUAL MODEL, 

Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 
For primary bibliographic entry see Field 3C. 
W88-07580 


GEOCHEMICAL CALCULATIONS AND OB- 
SERVATICNS ON SALT WATER INTRU- 
SIONS, LA. COMBINED GEOCHEMICAL/ 
MIXING CELL MODEL, 

Institute for Earth Sciences, Vrije Universiteit, De 
Boelelaan 1085, 1081 HV Amsterdam (The Neth- 
erlands). 

For primary bibliographic entry see Field 2L. 
W88-07583 


APPROPRIATE TECHNOLOGY FOR WATER 
RESOURCES DEVELOPMENT, 

Agence Financiere de Bassin Seine-Normandie, 
Paris (France). 

P. Douard. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 317-320, 1 ref. 





lors: *Artificial recharge, *Groundwater 
'*Developing countries, i 


sis, Water supply development, Case studies, Cap- 
ital costs, Water loss, Feasibility studies. 


pone a aquifers can be recharged with 
either surface or waste water. At a site located 


project. Although strictly not a non-conventional 
resource, leakage control is a cause for concern in 
every country where water supply is scarce. As 

in requirement for 


ISLANDS, 
Research Inst., St. Thomas, VI. Water 
h Center. 


For primary bibliographic entry see Field 3C. 
W88-07871 


BERMUDA: APPLICATION OF NON-CON- 
VENTIONAL WATER RESO 
Public Works Dept., Hamilton uda). 


For peony bibliographic entry see Field 3C. 
W88-0787 piss 


CYPRUS: DEVELOPMENT OF NON-CONVEN- 

TIONAL WATER SO) 

om. tt of Water Development, Nicosia 
Cyprus 

For primary bibliographic entry see Field 3A. 

W88-07875 


ETHIOPIA: SOME NON-CONVENTIONAL 
WATER RESOURCE TECHNOLOGIES, 

Research and Development in Rural Pumping 
Technologies, Ethiopian Water Works Construc- 
tion Authority, P.O. Box 385, Addis Ababa (Ethio- 


). 
For primary bibliographic entry see Field 3A. 
W88-07876 


GROUNDWATER AND AQUIFERS: AN OVER- 
VIEW OF ‘EXOTIC’ USES, 

Binnie and Partners, London (England). 

K. J. Edworthy, and S. Puri. 

Quarterly Journal of Engineering Geology 
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Effects On Water Of Man’s Non-Water Activities—Group 4C 


QJEGAT7, Vol. 19, No. 2, p 87-95, 1986. 4 fig, 2 
tab, 45 ref. 


Descriptors: *Groundwater management, 

*Aquifers, *Waste management, *Fluid storage, 

*Energy sources, *Waste disposal, *Energy, 

a 'y conservation, Mineral leaching, Fluid stor- 
nited Kingdom, Wells, Leaching. 


a a 
aquifers, mostly non-water supply uses, which 
have been termed ‘exotic.’ These uses can be cate- 
gorized into four distinct fields: fluid storage and 
waste disposal, including deep-well injection; 
energy conservation, including fossil fuel-generat- 
ed energy (as ay or pressure).and the extraction 
of solar energy from groundwater; subsurface in 
situ leaching of economic minerals; and ground- 
water quality it. Some details of each of 
these fields of application are presented to illustrate 
their essential multi-disciplinary nature and also the 
pat dag vedi: sor walle ethan Sir Much more 
intensive investigation than normal is considered 
necessary to obtain the detailed site-s; data 
that any application would require. would 
also have to be linked with an po <a regional 
monitoring system, which protects potable ground- 
water and other minerals. Possible applications in 
the United Kingdom are considered. (Author’s ab- 


stract) 
W88-07910 


ENERGY POTENTIAL OF IRISH GROUND- 
WATERS, 

Geological Survey of Ireland, Beggars Bush, 
Dublin 4, Ireland. 

C. R. Aldwell, and D. J. Burdon. 

Quarterly Journal of Engineering Geolo 
QJEGA7, Vol. 19, No. 2, p 133-141, 1986. 3 fies 
tab, 20 ref. 


Descriptors: *Groundwater management, *Solar 
energy, *Geothermal resources, *Cold springs, 
*Warm springs, *Aquifers, *Ireland, *Groundwat- 
er potential, Heat pumps, Tepid springs, Energy 
potential, Temperature. 


The energy potential of Irish groundwater is as- 
sessed, and its sources summarized. The two 
sources of energy, solar and geothermal, are out- 
lined. The manner in which water and energy are 
united is described. The recovery of energy may 
be from the warm springs areas, from the tepid 
springs areas or from the high yielding cold 
aquifers underlying some 27% of the country. Heat 
pumps will be essential for their development. It is 
concluded that both solar and geothermal energies 
are of importance in Ireland; that energy extraction 
from the warm and tepid springs has limited poten- 
tial; and that cold groundwater offers the best 
energy potential from Irish groundwaters. (Au- 
thor’s abstract) 

W88-07912 


GROUNDWATER MANAGEMENT PROB- 
LEMS IN ABANDONED COAL-MINED 
AQUIFERS; A CASE STUDY OF THE FOREST 
Dristal U Mv (sneland Dept. of G 

ristol Univ. (En t. of Geo, 
For primary bibliographic entry see Freld ae. 
W88-07916 


PROBLEMS IN THE RECOGNITION OF SEA- 
WATER INTRUSION BY CHEMICAL MEANS: 
AN EXAMPLE OF APPARENT CHEMICAL 
EQUIVALENCE, 

Birmingham Univ. (England). Hydrogeology Sec- 
tion. 

For primary bibliographic entry see Field 5B. 
'W88-07917 


4C, Effects On Water Of 
Man’s Non-Water 
Activities 


EFFECTS OF CLEAR-CUT LOGGING ON 
WOOD BREAKDOWN IN APPALACHIAN 
MOUNTAIN STREAMS, 


Biology Dept., Virginia Polytechnic Institute and 
State Univ., Blacksburg, VA 24061 
S. W. Golladay, and J. R. Webster. 
American Midland Naturalist AMNAAF, Vol. 
119, No. 1, p 143-155, January 1988. 2 fig, 5 tab, 66 
ref. NSF Grants BSR 8316000 and DEB 8012093. 


Descriptors: *Oak trees, *Clear-cutting, *Logging, 
*Hardwood, *Decomposition, *Streams, *Detritus, 
Nitrates, Invertebrates, Water temperature, Moun- 
tains. 


Red oak (Quercus rubra) sticks, approximately 10- 
cm long and in three size classes (large, 3-cm diam, 
22-55 g; medium, 1-2-cm, 12-22 g; small < 1-cm, 3- 
12 g) were placed at five sites in two second-order 
streams at Coweeta Hydrologic Laboratory. One 
stream, Big Hurricane Branch, drains a watershed 
ed in 1976 (WS 7); the other stream, Hugh 
ite Creek, drains an uncut reference watershed 
(WS 14). Ten sticks of each size class were collect- 
ed from each site at 6-month to 1-year intervals 
from September 1981 through November 1985. 
Calculated exponential breakdown rates ranged 
from 0.107 to 0.281/y. Breakdown rates were sig- 
nificantly different among size classes on both wa- 
tersheds - smaller sticks lost mass faster than larger 
sticks. Breakdown rates of similar size sticks were 
significantly faster in Big Hurricane Branch, the 
disturbed stream, than in Hugh White Creek. 
Faster rates of wood breakdown in Big Hurricane 
Branch may be associated with higher stream 
NO3-N levels, greater stream channel instability 
and greater invertebrate abundance on sticks. (Au- 
thor’s abstract) 
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A field experiment was performed in 1,225 sq m 
plots in each of two shallow estuarine habitats, a 
bed and a sand flat, in Back Sound, North 
Carolina, to test the impact of clam raking and two 
different intensities of mechanical harvesting of 
clams (‘clam kicking’) for up to 4 years on (1) hard 
clam, Mercenaria mercenaria, recruitment, (2) sea- 
grass biomass, (3) the density of benthic macroin- 
vertebrates, and (4) the density of bay scallops, 
Argopecten irradians. The removal of adult hard 
clams with the contingent sediment disturbance 
had ambiguous effects on the recruitment of hard 
clams: in the sand flat recruitment tended to be 
lower (but not significantly) in intense-clam-kick- 
ing matrices than in controls, whereas in seagrass 
recruitment of hard clams did not show a clear 
response to treatment. In the raking and light- 
clam-kicking matrices, seagrass biomass fell imme- 
diately by 25% below controls but full recovery 
occurred within a year. In the intense-clam-kicking 
matrices, seagrass biomass fell by 65% below 
levels expected from controls; recovery did not 
begin until more than 2 years passed, and seagrass 
biomass was still 35% lower than predicted from 
controls 4 years later. Clam harvest did not affect 
either the density or species composition of small 
benthic macroinvertebrates from sediment cores, 
probably because of their rapid ity for reco- 
lonization and generally short life spans. In all 
treatments, densities of benthic macroinvertebrates 
(mostly polychaetes) were substantially higher in 
the seagrass than in the sand flat during October 
samplings but equal during March samplings. Bay 
scallop density declined with declining seagrass 
biomass across harvest treatments, but the intense- 
clam-kicking matrices contained even fewer bay 
scallops than their seagrass biomass would predict, 
perhaps because of enhanced patchiness of the 
remaining seagrass. (Author’s abstract) 
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PREDICTION OF WATER’ RETENTION 
CHARACTERISTICS FROM SOIL COMPAC- 
TION DATA AND ORGANIC MATTER CON- 


Maiduguri Univ. (Nigeria). Dept. of Agricultural 
Engineering. 
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A two-dimensional, finite-element groundwater 
flow model was used to study groundwater prob- 
lems related to the reclamation of coal strip mines. 
Simulations were carried out on two scales: the 
mine scale, in which the mine occupies a major 
portion of the system, and the individual hill scale. 
In the mine-scale studies the resaturation of the 
spoil banks is a complex process, depending on the 
magnitude and distribution of recharge and the 
hydraulic conductivity of spoil and geological 
units. Major conclusions from simulations at this 
scale were as follows: (1) Early in the spoil resatur- 
ation process, high gradients can develop along the 
water table because of spatially distributed re- 
charge (ponds), lack of drainage to units below the 
mine, and low hydraulic conductivity; (2) When 
water levels in the spoil rise above those in the 
units surrounding the mine, the water table ulti- 
mately rises to the ground surface across the spoil 
if high gradient conditions exist or at a relatively 
limited number of low positions; (3) The rate at 
which the water table recovers in the spoil is 
proportional to the magnitude of the recharge rates 
and lateral inflows from geological units adjacent 
to the mine. On the hill scale of simulation the 
following conclusions were reached: (1) Hydraulic 
conductivity is an important parameter controlling 
the elevation, of the water table within a spoil bank; 
(2) As the width of the hill increases, the water 
table rises, and in some cases reaches the ground 
surface because of increased volumes of water 
entering the hill along longer slopes and to longer 
flow paths to the discharge areas. As the height of 
a hill increases and its slope increases, the potential 
for the water table to reach the ground surface 
diminishes; (3) The elevation of the water table is 
relatively sensitive to the rate of recharge; (4) The 
presence of local surface discharge areas has a 
negligible influence on the overall position of the 
water table; (5) Discrete subsurface drains (tiles) 
limit the elevation of the water table to only a few 
meters above the drain. Continuous subsurface 
drains, comprised of a permeable material, remove 
water at a much slower rate when the hydraulic 
conductivity of the drain is only slightly greater 
than the spoil. (Cassar-PTT) 
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Increased rates of tree senescence and mortality in 
and adjacent to an ephemeral lake in the Western 
Australian wheatbelt have been attributed to in- 
creased levels of soil salinity and inundation fol- 
lowing agricultural clearing. Winter lake salinities 
approximate freshwater lake values, but during 
periods when the lake is dry, capillary rise of 
groundwater is thought to increase surface soil 
salinity. An undescribed species of Melaleuca and 
Casuarina obesa dominated the seasonally inundat- 
ed regions of the lake bed. Aeolian deposits of 
higher elevation were dominated by Eucalyptus 
loxophleba, Allocasuarina huegeliana, or species of 
Banksia. Woodland of E. oleosa var. longicornis 
and E. salmonophloia occurred predominantly on 
upland fluviatile deposits of sand and sandy clays. 
Measurements of soil salinity and the calculation of 
percentage inundation from tree elevations and 
observations of tree vigor and xylem pressure po- 
tential response indicated that tree deaths in Mela- 
leuca sp. and C. obesa were due to increased levels 
of salinity. Deaths and low vigor in E. rudis were 
attributed to both increasing salinities and pro- 
longed inundation. Control of groundwater levels 
should be a major consideration in the preservation 
of this ephemeral lake and the waterfowl popula- 
tions it supports. (Author’s abstract) 

W88-07168 


PROJECTION OF URBANIZATION EFFECTS 
ON RUNOFF USING CLARK INSTANTANE- 
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To alleviate serious flooding problems brought 
about by rapid urbanization in the Beargrass Creek 
watershed, Louisville, Kentucky, the U.S. Army 
Corps of Engineers undertook a major flood study 
in 1973. To predict flood conditions in 1990, the 
year when the watershed was expected to undergo 
complete urbanization, trends in the Clark Instan- 
taneous Unit Hydrograph (Clark IUH) parameters 
were utilized to determine the 1990 unit hydro- 
raph and flood conditions. Based on the results 
rom this flood study, this paper demonstrates the 
applicability of using projected Clark IUH param- 
eters for modeling future runoff conditions in an 
urbanizing watershed. Values of these parameters, 
as estimated from maximum annual historical flood 
data, are used to develop regression models for 
predicting future Clark [UH parameters. Using the 
projected parameters, selected annual flood events 
since 1973 are simulated in order to verify the 
accuracy of these projections. Results show a close 
correspondence between the simulated and ob- 
served flood characteristics. Hence, the use of pro- 
jected Clark IUH parameters is an appropriate 
procedure for modeling future runoff conditions in 
an urbanizing watershed. (Author’s abstract) 
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Rainfall simulator studies were conducted during 
1982 and 1983 on agricultural and native rangeland 
soils of the same soil series in northern Utah. 
Results indicate that the same soil series mapped at 
different locations on agricultural land will have 


similar 10, 20, and 30 minute infiltration rates and 
similar interrill erosion rates. Seasonal differences 
in infiltration and erosion rates were significant. 
Comparisons between agricultural and native soils 
were complicated by three-way statistical interac- 
tions. Seasonal variations in both infiltration rates 
and erosion rates were greatest on agricultural 
soils. Of four soil series on native rangeland, only 
one showed significant seasonal variation in infil- 
tration rates, while erosion rates were similar 
across all seasons for all soil series. Soil and cover 
factors important in predicting infiltration and ero- 
sion were identified. (Author’s abstract) 
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A computer model, with explicit descriptions for 
the major processes involved in the transfer of 
water in the soil-plant system at a local level, 
formed a basis for simulating the consequences of 
land-use change on streamflow in a 35 km squared 
karstic catchment near Montpellier, southern 
France. Natural vegetation, occupying more than 
95% of the total surface, is divided into four types 
according to the tree cover. In condition of litho- 
logic homogeneity, these types can be used as 
hydrologic units. Computed streamflow for exist- 
ing land-use corresponds with recorded data on 
both the monthly and annual scales. Land-use 
changes, due to the natural evolution of the vege- 
tation from 1946 to 1979, produced a 80 mm reduc- 
tion in streamflow for average rainfall conditions. 
(Author’s abstract) 
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Five small forested catchments in the Collie River 
basin in southwest Western Australia were instru- 





mented to quantify the changes in input and output 
of salt and water when land use changed from 
forest to agriculture. The paired catchment ap- 
roach was used with two adjacent catchments 
located in high rainfall (1200 mm/year) and a 
group of three located in a lower (800 mm/year) 
rainfall areas, The treatment of complete clearing 
was applied to one catchment in the high rainfall 
zone, and to about half of one catchment in the 
lower rainfall zone after three years of calibration 
with the uncleared control catchments. Strategies 
of partial clearing were applied to the third catch- 
ment in the lower rainfall zone. The yield of water 
and salt increased immediately after clearing. In 
the higher rainfall catchment streamflow increased 
about four times to about 48% of rainfall, salt load 
increased to 15 times the mean saltfall (measured as 
CK(-)) of YF m/yr. Direct runoff increased four- 
fold to 16% of yearly streamflow, due partly to the 
eaenee ss Oe ine See eee 
The p ystem was the major 
source (77% in n 1983) of peli arom though it was 
the route, not the source, of increased salt to the 
stream. The mottled and pallid clay profile was the 
major source of salt transported by the deep 
SS system into the Da wny aquifer. 
eamflow became perennial in the first postclear- 
ing yr. Absolute increases in streamwater and salt 
output from partially cleared catchments in the 
lower rainfall location were about an order of 
magnitude less than for the higher rainfall catch- 
ments though the relative increases were similar. 
The three catchments were found to be accumulat- 
ing salt. In the cleared catchments the rising poten- 
tiometric surface would establish a saline ground- 
water discharge zone in the valley and a net export 
of salt. In all treated catchments reduced i 
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greater than 2 m. In Wights catchment, the in- 
crease in summer minimum soil water storage in 
the first and second years amounted to 220 and 58 
mm respectively, while for Lemon catchment the 
increase for first year was < 50 mm. This 
increased soil water storage was due to a substan- 
tially loner Spepeeeneeaas from the shallow- 
rooted, ly active pasture which extracts 
water from the top 1 m or so, compared with the 
perennial native eucalyptus forest which extracts 
water from depths down to 6 m and beyond. Due 
to the relatively low water holding capacity of the 
surface lateritic soils, the drainage beyond 1 m is 
substantially increased under pasture, and this re- 
sults in an increased recharge to the underlying 
—, (Author’s abstract) 
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tion results in increased water availability at the 
soil surface for stormflow and infiltration. The 
reduction in transpiration had an added effect in 
increasing recharge to groundwater. (Author’s ab- 


stract) 
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Aspects of soil water dynamics as affected by land 
use changes were examined over a period of 5 
years (1974-79) in 2 groups of adjacent catchments 
located in 1200 mm/yr and 800 mm/yr rainfall 
zones near Collie, Western Australia. In the 
summer of 1976/77, after 3 yr of calibration, 100% 
of one high rainfall catchment, Wights, and 53% of 
one lower rainfall catchment, Lemon, was cleared 
of native eucalyptus forest and replaced with pas- 
ture. The soil water storage down to 6 m was 
measured in-situ using a neutron probe in 15 access 
tubes located at 5 stratified sites in each catchment. 
Considerable spatial variability in soil water stor- 
age was encountered within a site, between sites 
within a catchment, and between paired catch- 
ments; the dominant variability being between 
sites. Comparisons between the pre-and postclear- 
ing states within a catchment and between the 
cleared and uncleared control catchments were 
used to evaluate the effect of change in land use on 
soil water dynamics. Within 2 yrs of the change 
from forest to pasture, a significant increase in soil 
water storage had occurred in the profiles in both 
cleared catchments. Concurrently, there was a 
small decrease in the uncleared control catch- 
ments. The increases following clearing were 
greater in the higher than in the lower rainfall 
catchment, more pronounced in the first year than 
in the second year, and occurred mostly at depths 


G dwater were studied in 5 catch- 
ments (0.8-3.5 sq km) over 10 yr. At the end of the 
third year, forest vegetation was totally or partially 
cleared in three catchments. The cleared areas 
were sown to pasture or crop. Permanent aquifers 
were encountered with a deeply weathered rego- 
lith derived from i us basement rocks. In the 
higher rainfall catc! tt pair, aquifer boundaries 
corresponded reasonably well with the surface 
divide, but permanent aquifers were encountered 
mainly in lower eps of the three catchments in 
the medium rainfall area. Slug test measurements 
of hydraulic conductivity K varied by more than a 
factor 100 within a catchment, but there was no 
ignificant difference between the geometric mean 
of K in each catchment, which varied between 1.4 
and 7.6 mm/day. In the higher rainfall catchments, 
the potentiometric surface under forest normally 
responded by 1-4 m after each winter wet season. 
This indicates significant seasonal recharge. On the 
basis of the number of piezometers exhibiting this 
behavior, seasonal recharge was widespread in this 
area. The seasonal response of the potentiometric 
surface was rarely more than 1 m under forest in 
the medium rainfall catchments. At many sites 
there was no apparent recharge in several years of 
this study. In areas fully cleared for agriculture, 
the potentiometric surface moved upward at more 
than 2.6 m/yr averaged over several years. This 
was equivalent to increased recharge estimated as 
6-12% of rainfall depending on the specific yield 
used for the aquifer. The potentiometric surface 
was observed to rise less rapidly (0.9 m/yr) in 
areas subjected to partial clearing. Groundwater 
chloride concentrations exhibit no obvious spatial 
pattern in the catchments. Probability density func- 
tions of the chloride data have similar shapes in the 
higher and medium rainfall catchment areas with 
median values of 460 and 1000 mg/I respectively. 
Chloride concentrations were essentially constant 
with time in some piezometers while in others 
concentrations varied with or without trend. Re- 
corded changes in time and space are not consist- 
ent with the transport equation for solute in an 
——. leading to the conclusion that local varia- 
bility of solution velocity may be important. (Au- 
thor’s abstract) 
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Deuterium, oxygen-18, tritium and chloride con- 
centrations were used in 3 salinized experimental 
catchments to gain insight into the mechanism of 
solute concentration and flow processes in the 
saturated and unsaturated zones. The 3 experimen- 
tal catchments were studied because of their loca- 
tion in different rainfall regions, their status with 
respect to clearing of native vegetation and with 
respect to secondary salinization. Two uncleared 
catchments have average annual rainfalls of ap- 
proximately 820 and 1220 mm, respectively. The 
third cleared catchment has an annual rainfall of 
650-750 mm. This catchment was in an advanced 
state of secondary salinization and displayed large 
areas of saline groundwater discharge with halite 
encrustation at the ground surface. The stable iso- 
tope compositions of the solution phase in solute 
bulge profiles in the unsaturated zone showed a 
close agreement with the amount-weighted mean 
isotopic composition of rainfall and only superficial 
evidence of isotopic enrichment due to evapora- 
tion. Evaporation from the soil surface plays a 
minor role as a mechanism of solute concentration 
in the unsaturated zone. The dominant process of 
solute concentration in the unsaturated zone was 
ion exclusion during uptake of water by tree roots 
which was evidently a solute but not isotope frac- 
tionating process. Tritium analyses of unsaturated 
zone water and groundwater indicated movement 
of recent recharge to 7-10 m depth at the low 
rainfall site but over the full depth of the 15 m 
unsaturated zone at the higher rainfall site. The 
variability in delta O18 and delta H2 values of 
groundwaters was used in association with chlo- 
ride concentrations to provide information on 
mixing characteristics of groundwaters within the 
catchments. (Author’s abstract) 
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Kalman filtering of 3,981 daily records of stream- 
flow and incomplete daily records of chloride con- 
centration from an experimentally cleared and a 
control catchment was used to construct daily 
series of cumulative chloride export. Cross-predic- 
tion from the control to the experimental catch- 
ment showed highly significant increases in salt 
and water flows as a result of clearing. The behav- 
ior of the coefficients of nonstationary solute 
leaching models fitted to the increased salt flow 
suggested that salt outflow is still accelerating, 
eight years after clearing. Strategies for improved 
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estimation of catchment dynamics are discussed. 
(Author’s abstract) 
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A two-dimensional groundwater model was ap- 
plied to areas in the high and low-rainfall regions 
of a water supply catchment located in the south- 
west of Western Australia. The response of the 
underlying aquifer systems to the removal of deep- 
rooted native vegetation is a function of the tempo- 
ral pattern of clearing, the proportion of catchment 
cleared and the location of clearing within the 
catchment. In terms of the areas modelled, the 
response in the high-rainfall zone results in imme- 
diate groundwater discharge to the surface stream 
system. In the low-rainfall zone, a delay of some 
twelve years between the time of clearing and 
groundwater discharge is predicted. The variation 
in response times directly influences changes in the 
salinity of streamflow, as the rising groundwaters 
intersect and flush salts stored in the soil profile to 
the surface stream system. The adopted hydrogeo- 
logical parameters simulate the development of 
seepage areas and changes in groundwater levels 
with some accuracy when applied on a catchment- 
wide basis. Parameter value adopted have included 
a uniform recharge rate and storage coefficient for 
each catchment with hydraulic conductivities 
being varied only marginally. Given the current 
restrictions on clearing within the water supply 
catchment, the results indicate that groundwater 
discharge is almost at equilibrium with recharge in 
the high-rainfall zone and is around 65% of the 
final value (expected around 2010) in the low- 
rainfall zone. (Author’s abstract) 

W88-07577 


PREDICTION OF WATER YIELD REDUC- 
TIONS FOLLOWING A BUSHFIRE IN ASH- 
MIXED SPECIES EUCALYPT FOREST, 

Water Supply Division, Melbourne and Metropoli- 
tan Board of Works, Box 4342, Melbourne, Vic. 
3001 (Australia). 

G. Kuczera. 

Journal of Hydrology JHYDA7, Vol. 94, No. 3-4, 
p 215-236, October 30, 1987. 13 fig, 4 tab, 19 ref. 


Descriptors: *Water yield, *Streamflow, *Forest 
fires, *Forests, *Catchment areas, *Water use, 
*Rainfall-runoff relationships, *Model studies, 
Trees, Hydrology, Logging, Land clearing, Log- 
ging, Bushfires, Melbourne, Australia. 


Previous work on long-term yield trends following 
the 1939 bushfire in mountain ash eucalypt catch- 
ments near Melbourne concluded that a relation- 
ship exists between the age of the ash forest and 
average annual streamflow yield. In the light of 
additional hydrologic and forest data, this study 
reassesses and extends the earlier work. A two- 
parameter model of the long-term yield trend fol- 
lowing a bushfire is proposed. It is shown to fit 
rainfall-runoff data for eight catchments affected 
by the 1939 fires. In addition, the fits confirm 
earlier findings of significant yield reductions and 
moreover, suggest possible recovery in yields. De- 
spite insufficient hydrologic data to confirm these 
recovery trends, forest age and composition data 
indicate that recovery in yield should be practical- 
ly complete by the time the ash forest reaches 
maturity (about 100-150 yr after regeneration). The 
yield trend model is consistent with this informa- 
tion. Using a generalized least squares approach, 
regional models for the long-term yield trend pa- 
rameters L max (the maximum yield reduction) 
and log K (the response time) are developed. 
Unlike an earlier regional model only one forest 


parameter, namely the percentage of 1939 re- 
growth ash, was found to be significant in the 
prediction of L max. A simple simulation model 
based on the regional models is then developed 
enabling evaluation of the effect of future bushfire 
(and logging) on catchment yield. This was used to 
resolve contradictory conclusions about the signifi- 
cance of yield trends in the O’Shannassy catch- 
ment where the effect of fires prior to 1939 was 
shown to obscure the yield trends due to the 1939 
fire. In addition, the simulation model was used to 
illustrate the potential vulnerability of Melbourne’s 
water supply to a major bushfire. (Author’s ab- 
stract) 

W88-07579 


RELATIONSHIP OF SOIL SURFACE ROUGH- 
NESS WITH HYDROLOGIC VARIABLES ON 
NATURAL AND RECLAIMED RANGE LAND 
IN NEW MEXICO, 

New Mexico State Univ., Las Cruces. Dept. of 
Animal and Range Sciences. 

C. E. Sanchez, and M. K. Wood. 

Journal of Hydrology JHYDA7, Vol. 94, No. 3-4, 
p 345-354, October 30, 1987. 1 fig, 7 tab, 17 ref. 


Descriptors: *Rainfall-runoff relationships, *Land 
reclamation, *Infiltration, *Soil water, *Soil physi- 
cal properties, *Runoff, *Land use, Correlation 
analysis, Mathematical studies, Forests, Agricul- 
ture, Range, New Mexico, U.S.A. 


Soil surface roughness values have been used to 
predict runoff and infiltration rates from cmp 
lands, forest lands, and range lands. The strengt! 
of association between roughness and runoff and 
infiltration has been weak as shown with correla- 
tion analysis. The purpose of this study was to 
determine relationships of roughness on the con- 
tour to roughness perpendicular to the contour as 
related to infiltration rates and sediment produc- 
tion on range lands. Roughness up and down 
slopes (vertical) gave a higher correlation than 
roughness along the contour (horizontal). Adding 
or subtracting the vertical and horizontal rough- 
ness did not increase correlation values. Highest 
correlation values resulted from entering vertical 
and horizontal roughness values into a multiple 
regression equation. (Author’s abstract) 

'W88-07585 


SOIL WATER REGIME DESCRIBED BY A BI- 
DIMENSIONAL STEADY-STATE FLOW IN A 
CULTIVATED AND IRRIGATED SOIL, I. 
THEORY (REGIMES PERMANENTS BIDI- 
MENSIONNELS D’INFILTRATION DANS UN 
SOL CULTIVE ET MICROIRRIGUE, I. 
THEORIE,), 

Centre National de la Recherche Scientifique, Gre- 
noble (France). Inst. de Mecanique de Grenoble. 
For primary bibliographic entry see Field 2G. 
W88-07586 


SOIL WATER REGIME DESCRIBED BY A BI- 
DIMENSIONAL STEADY-STATE FLOW IN A 
CULTIVATED AND IRRIGATED SOIL, II. 
COMPARISON BETWEEN THEORY AND 
FIELD MEASUREMENTS (REGIMES PER- 
MANENTS BIDIMENSIONNELS D’INFILTRA- 
TION DANS UN SOL CULTIVE ET MICROIR- 
RIGUE, II. COMPARAISON DE LA THEORIE 
AVEC DES MESURES IN-SITU), 

Centre National de la Recherche Scientifique, Gre- 
noble (France). Inst. de Mecanique de Grenoble. 
For primary bibliographic entry see Field 2G. 
W88-07587 


ENVIRONMENTAL DEGRADATION IN THE 
PANTANAL ECOSYSTEM, 

Laboratorio de Zoologica e Ecologia Animal, De- 
partamento de Biologia Animal, Universidase de 
Brasilia, Brasilia, DF, 70910, Brazil. 

C. J. R. Alho, T. E. Lacher, and H. C. Goncalves. 
BioScience BISNAS, Vol. 38, No. 3, p 164-171, 
March 1988. 4 fig, 4 tab, 50 ref. 


Descriptors: *Ecosystems, *Conservation, *Endan- 


gered species, *Water foul, *Flood plains, *Wet- 
lands, *Environmental policy, *Water pollution, 


84 


*Wildlife management, Deforestation, Poaching, 
Environmental degradation, Pantanal ecosystem, 
Brazil, Pesticides, Herbicides, Industrial wastes, 
Economics, Sugar cane, Fields, Alcohols. 


The Pantanal floodplain of Brazil, with its extraor- 
dinary diversity and abundance of wildlife, is being 
threatened by human activities. Deforestation, ex- 
panding agriculture, illegal hunting and fishing, 
and pollution of the water with herbicides, pesti- 
cides, and by-products of fuel alcohol production 
have caused a progressive deterioration of the nat- 
ural environment, placing at risk one of Brazil’s 
most important ecosystems. The Pantanal is the 
world’s largest wetland, being one of the largest 
breeding grounds for waterfowl. The Pantanal also 
is one of the last refuges for many of Brazil’s 
threatened or endangered species, such as jaguars, 
giant anteaters, and swamp deer. The productive 
waters support an important fisheries industry, and 
the seasonal grasslands have fed up to 8 million 
head of cattle. However, there is currently no 
efficient plan on management for the Pantanal that 
considers conversation and the social and econom- 
ic needs of the Brazilian people. In this article the 
Pantanal ecosystem is described, the causes of en- 
vironmental degradation are reviewed, and sugges- 
tions for effective management in the area are 
provided. (Brock-PTT) 

W88-07671 


EMPIRICAL RELATIONSHIPS BETWEEN 
LAND USE/COVER AND STREAM WATER 
QUALITY IN AND AGRICULTURAL WATER- 
SHED, 

Aquatic Biology Station, Illinois State Natural His- 
tory Survey, 607 E. Peabody Drive, Champaign, 
IL 61820, USA. 

For primary bibliographic entry see Field 5B. 
W88-07711 


MEASUREMENT OF RECOVERY IN LAKES 
FOLLOWING PHOSPHATE MINING, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 

J. R. Pratt, J. Cairns, P. M. Stewart, N. B. Pratt, 
and B. R. Niederlehner. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-234498. 
Price codes: A06 in paper copy, AOI in microfiche. 
Final Report. Publication No. 03-045-039, Febru- 
ary 1985. 117 p, 41 fig, 36 tab, 52 ref, append. 


Descriptors: *Lakes, *Ecological effects, *Phos- 
phates, *Mine wastes, *Lake restoration, *Florida, 
Chemical properties, Alkalinity, Reclamation, Po- 
tassium, Organic carbon, Aluminum, Phosphorus, 
Water quality, Limnology, Lake morphology. 


Reclamation of water-filled pits as lakes following 
surface mining for phosphate ore in Florida is 
intended to produce fish and wildlife habitat simi- 
lar to that associated with natural lakes. However, 
little is known of the rates and equilibrium species 
numbers for microbial communities that colonize 
the lakes, the effects of physical and chemical 
factors on microbial communities, and the rate at 
which stable physical and chemical factors on mi- 
crobial communities, and the rate at which stable 
ecosystems develop. Initial research concentrating 
on a set of 10 reclaimed, unreclaimed, and natural 
lakes in central Florida revealed a suite of chemical 
differences (potassium, hardness, alkalinity, con- 
ductivity, and total organic carbon) that could be 
used to distinguish the lake types, but the protozo- 
an communities could not be similarly differentiat- 
ed, apparently because their distributions appeared 
to correlate best with aluminum and phosphorus 
levels. When the set of lakes was increased to 21 
during a supplemental investigation, chemical fac- 
tors again proved important in distinguishing lake 
types. Natural, unreclaimed, and active mining pits 
could be differentiated by their protist communi- 
ties, but the communities inhabiting the reclaimed 
lakes spanned the range of variability of all lakes. 
(Author’s abstract) 

W88-07758 





ENVIRONMENTAL MONITORING AT HAN- 
FORD FOR 1986. 
Battelle Pacific Northwest Labs., Richland, WA. 
Availaboe from the National Technical Informa- 
tion Service, Springfield, VA. a i DE87- 
011613. Price codes: A10 in pa , AO! in 
microfiche. Report No. PNL-6120, ws i987. 203 
, 65 fig, 22 tab, 66 ref, 7 append. DOE Contract 
lo. DE-AC06-76RLO 1930. 


Descriptors: *Environmental protection, *Radio- 
active wastes, *Monitoring, *Environmental ef- 
fects, *Hanford, *Washington, Radiation, Radioac- 
tivity, Radioactivity effects, Public health, Air pol- 
lution, Groundwater pollution. 


Surveillance of radioactivity in the Hanford vicini- 
ty during 1986 indicated concentrations well below 
applicable DOE and U.S. EPA standards. Radio- 
active materials released from Hanford operations 
were generally dispersed to levels that were indis- 
tinguishable above background in the offsite envi- 
ronment. Chemical concentrations in air were 
below — standards established by the EPA 
pang the State of Washington. Chemicals detected 
he groundwater beneath the Site can be attrib- 

wed to both Site operations and natural back- 
— levels. Environmental monitoring results 
rom this site, for air, groundwater, surface water, 
food and farm products, wildlife, soil and vegeta- 
tion, and penetrating radiation are summarized. 
The calculated effective dose potentially received 
by a maximally exposed individual (i.c., the indi- 
vidual who receives the maximum calculated radi- 
ation dose using maximum assumptions for all 
routes of exposure) was about 0.09 mrem for 1986. 
This is essentially the same as the dose of 0.1 mrem 
estimated for 1985. The collective effective dose to 
the population residing within 80 km of the Site 
was 9 man-rem, the same value estimated for 1985. 
These doses are much less than the doses received 
from common sources of radiation, such as natural 
background radiation. They are also much less 
than the recently recommended DOE radiation 
protection standards for — of the public, 
which are an average of 100 mrem/yr for pro- 
longed exposure and 500 mrem/yr for occasional 
annual exposure to a maximally exposed individual. 


(Lantz- 
W88-07771 


GROUNDWATER MANAGEMENT PROB- 
LEMS IN ABANDONED  COAL-MINED 
AQUIFERS: A CASE STUDY OF THE FOREST 
Bristol Un; iv aoland)’ Dept. of G h 

ristol Univ. (En t. of Geo, y- 
P. J. Aldous, P. L. Smart, and J A Black. 
Quarterly Journal of Engineering Geolog 
QJEGA7, Vol. 19, No. 4, p 375-388, 1986. 8 fig} 
tab, 23 ref. 


Descriptors: *Groundwater management, *Sur- 
face-groundwater relations, *Mine drainage, *Path 
of pollutants, *Aquifers, *Mine wastes, *Mine 
drainage, *Coal mines, *Water pollution, Bore- 
holes, Tracers, Abandoned mines, England, Water 
loss, Rivers, Channel linings, Base flow. 


An examination was made of groundwater-related 
problems experienced in the Forest of Dean since 
abandonment of the major collieries in 1965. Care- 
ful planning prior to abandonment of collieries can 
reduce the number of poor quality discharges, and 
so substantially limit surface water pollution. 
Small-scale mining activity continuing after major 
collieries have been abandoned can have a serious 
hydrogeological effect by removal of in situ coal 
from drainage barriers designed to promote free 
drainage of the mines. In association with the 
deterioration of lined river channels which retard 
surface water infiltration, this disruption of subsur- 
face can result in a — significant loss of 
summer base-flow from surface rivers. Two case 
histories show that safe disposal of wastes to voids 
in mined Coal Measures aquifers is possible. Pre- 
diction of the hydrogeological behavior of the 
mined aquifer is, however, difficult because of the 
asco of unrecorded workings, random col- 
lapse and associated ponding, and uncertainty over 
the hydrological behavior of the coal barriers. 
Direct investigation of the groundwater flow 
regime using boreholes and water tracing tech- 
niques is recommended. (Author’s abstract) 
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Identification Of Pollutants—Group 5A 
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ECOLOGICAL RELATIONSHIPS OF WILD 
RICE, ZIZANIA AQUATICA: 7. SEDIMENT 
NUTRIENT DEPLETION FOLLOWING IN- 


TRODUCTION OF WILD RICE TO A SHAL- 
LOW BOREAL LAKE, 

Lakehead Univ., Thunder Bay (Ontario). Dept. of 
Biology. 

T. J. Keenan, and P. F. Lee. 

Canadian Journal of Botany CJBOAW, Vol. 66, 
Mes 2, p 236-241, February 1988. 9 fig, 2 tab, 26 
ref. 


Descriptors: *Rice, *Nutrient removal, *Sedimen- 
tation, *Plant growth, *Nitrogen, *Lakes, *Lake 
sediments, *Minerals, Boreal lakes, Ontario, Dis- 
criminant analysis, Zinc, Copper, Magnesium, Po- 
tassium, Chemical properties. 


A marked decline in wild rice production was 
observed 5 years after a northwestern Ontario lake 
was seeded. A paired-comparison t-test determined 
that sediment manganese, zinc, copper, magnesi- 
um, and potassium had all declined in concentra- 
tion, but nitrogen showed the greatest decrease. 
it analysis indicated that sediment ni- 
trogen contributed most to a function distinguish- 
ing between years. A controlled experiment using 
several fertilizer formulations also found that addi- 
tion of nitrogen to sediment from the lake promot- 
ed the greatest increase in wild rice growth. 
Changes in distribution of wild rice and in values 
of water depth, organic matter, dry weight of 
other macrophytes, and wild rice density and dry 
weight indicated that the decrease in sediment 
nitrogen was probably associated with movement 
of wild rice straw within the lake. (Author’s ab- 
stract) 
W88-07946 


4D. Watershed Protection 


DETERMINING REGIONAL WATER QUAL- 
ITY PATTERNS AND THEIR ECOLOGICAL 
RELATIONSHIPS, 

Regional Air Pollution Control Agency, PO Box 
972, Dayton, OH 45422 

For primary bibliographic entry see Field 7C. 
W88-06967 


INFLUENCE OF SMALL MAMMALS ON 
STORMFLOW RESPONSES OF PINE-COV- 
ERED CATCHMENTS, 

Southern Forest Experiment Station, Oxford, MS. 
Forest Hydrology Lab. 

S. J. Ursic, and R. J. Esher. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 133-139, February 1988. 3 fig, 4 tab, 27 ref. 


Descriptors: *Rainfall-runoff relationships, *Infil- 
tration, *Pine trees, *Mammals, *Storm runoff, 
*Catchment areas, *Forest hydrology, *Forest wa- 
tersheds, Detention, Retention, Mammals, Rainfall 
penetration, Mississippi. 


The relative abundance of small mammals in five 
forest land cover types on the upper Coastal Plain 
of north Mississippi was determined. Burrowing 
mammals accounted for one-half of the total cap- 
tures; one shrew species that accounted for over 
one-fourth of the total captures had a strong affini- 
ty for well-stocked pine plantations. The opportu- 
nity for detention and retention of rainfall was 
enhanced by burrowing activity. Reductions of 
stormflow volumes 12 to 15 years after replacing 
poor quality, upland hardwoods with loblolly pine 
were only partially explained by increased inter- 
ception of rainfall; much of the residual reductions 
are postulated to be due to small mammal burrows. 
Small mammal activity deserves further study as 
an important aspect of forest land hydrology. (Au- 
thor’s abstract) 

W88-07286 


REMOTE SENSING SCIENCE APPLICATIONS 
IN ARID ENVIRONMENTS, 
Nevada Univ., Reno. Dept. of Range, Wildlife and 


Forestry. 


For primary bibliographic entry see Field 7B. 
W88-07658 


HYDROLOGIC ENGINEERING CENTER’S AC- 
TIVITIES IN WATERSHED MODELING, 
Hydrologic Engineering Center, Davis, CA. 

For primary bibliographic entry see Field 2A. 
W88-07740 


EROSION AND SEDIMENT YIELD: SOME 
METHODS OF MEASUREMENT AND MOD- 
ELLING. 

For primary bibliographic entry see Field 2J. 
W88-07895 


RESERVOIR TRAP EFFICIENCY, 

Agricultural Research Service, Beltsville, MD. 
Hydrograph Lab. 

For primary bibliographic entry see Field 8A. 
W88-07903 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


ENRICHMENT OF ARSENIC AND ITS SEPA- 
RATION FROM OTHER ELEMENTS BY 
— POLYMER-BASED RETEN- 
Vernadsky Inst. of Geochemistry and Analytical 
Chem., Acad. of Sciences, Moscow 117975, USSR. 
V. M. Shkinev, G. A. Vorob’eva, B. Y. Spivakov, 
K. E. Geckeler, and E. Bayer. 

Separation Science and Technology SSTEDS, 
Vol. 22, No. 11, p 2165-2173, November 1987. 5 
fig, 10 ref. 


Descriptors: *Arsenic, *Water analysis, *Chemical 
analysis, *Wastewater treatment, *Separation tech- 
niques, *Heavy metals, *Polymers, *Reagents, 
*Membrane filters, *Cations, Copper, Cadmium, 
Zinc, Enrichment, Cobalt, Hydrogen ion concen- 
tration. 


Preconcentration and recovery of arsenic from 
diluted aqueous solutions by soluble polymeric rea- 
gents in combination with membrane filtration 
were investigated. Quaternized 
poly(ethyleneimine) was found to be an efficient 
reagent for removal of arsenic and for separation 
of As(III), As(V), and divalent metal cations such 
as Cu, Cd, Zn, and Co. Using a 4% solution of the 
polymer reagent, 98% of arsenic(V) was retained 
at pH 8.5, which could be stripped off by addition 
of a 0.15 M solution of a sodium salt solution at the 
same pH. A practical application was demonstrat- 
ed by the removal of more than 95% of As(V) 
from actual concentrations of arsenic in 
wastewater. (Author’s abstract) 


SPECIFIC IDENTIFICATION OF SYNTHETIC 
ORGANIC CHEMICALS IN RIVER WATER 
USING LIQUID-LIQUID EXTRACTION AND 
RESIN ADSORPTION COUPLED WITH ELEC- 
TRON IMPACT, CHEMICAL IONIZATION 
AND ACCURATE MASS MEASUREMENT GAS 
CHROMATOGRAPHY-MASS SPECTROME- 
TRY ANALYSES, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

A. M. Dietrich, D. S. Millington, and Y.-H. Seo. 
Journal of Chromatography JOCRAM, Vol. 436, 
No. 2, p 229-241, February 5, 1988. 5 fig, 3 tab, 26 
ref. WRRI Project No. A-127-NC. 


Descriptors: *Pesticides, *Pollutant identification, 
*Organic compounds, *Riparian waters, *Chemi- 
cal wastes, *Extraction, *Adsorption, *Ionization, 
*Mass spectrometry, *Gas chromatography, 
*Chemical analysis, Chemical composition, Quanti- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


tative analysis, Herbicides, Phosphates, Haw 


River, North Carolina. 


Capillary column gas chromatography-mass spec- 
trometry, utilizing electron impact, chemical 1oni- 
zation and accurate mass determinations, was a 
plied to the broad spectrum analysis of synthetic 
organic chemicals (SOCs) in the Haw River, in the 
North Carolina Piedmont. The river was sampled 
at three locations several times during a thirteen- 
month period. The SOCs were isolated by either 
resin adsorption or direct methylene chloride 
liquid-liquid extraction. Of the 48 distinct SOCs 
detected, those found most frequently included 
atrazine and methyl atraton (triazine herbicides), 
dimethyl dioxane, 1,2,4-trichlorobenzene, tributyl- 
phosphate, triethylphosphate, trimethylindolinone, 
and tris(chloropropyl)phosphate. Many of these 
chemicals are indigenous to industrial and agricul- 
tural activities in the Piedmont. Concentrations of 
the SOCs were in the ng/L to microgram/L range. 
The qualitative and quantitative data were similar 
for both extraction methods, but the resin method 
was more tedious and introduced more artifacts. 
(Author’s abstract) 

W88-06844 


TRACE METAL CONCENTRATIONS IN MUS- 
ETWEEN ESTU. 


SOUTHEASTERN NORTH SEA FROM 1983 TO 


986, 

Institut fur Hydrobiologie und Fischereiwissens- 
chaft, Zeiseweg 9, D-2000 Hamburg 50, Federal 
Republic of Germany. 

T. Borchardt, S. Burchert, H. Hablizel, L. Karbe, 
and R. Zeitner. 

Marine Ecology Progress Series MESEDT, Vol. 
42, No. 1, p 17-31, January 4, 1988. 10 fig, 3 tab, 33 
ref. 


Descriptors: *Bioindicators, *Trace elements, 
*Heavy metals, *Pollutant identification, *Mussels, 
*Path of pollutants, *Coastal waters, *Trace 
metals, *Estuarine environment, Trace metals, Sea 
water, Estuaries, North Sea, Poilutants, Heavy 
metals, Mytilus, Mollusks, Bioindicators, Bioaccu- 
mulation, Monitoring, Comparison studies, Distri- 
bution patterns, Regression analysis, Mercury cad- 
muim, Copper, Silver, Lead, Oxygen deficit. 


The blue mussel Mytilus edulis was used for moni- 
toring trace metal contamination in the southeast- 
ern North Sea. From 1983 to 1986 more than 200 
samples were collected from natural and cultured 
mussel beds, from groynes, anchor chains of nauti- 
cal buoys and from biological monitoring stations. 
Soft bodies were analyzed for Hg, Cd, Cu, Ag and 
Pb by atomic absorption spectrophotometry. Metal 
concentrations in mussels from the estuaries of 
Ems, Jade and Elbe were compared with those 
from the inner German Bight, from a region off 
southern Jylland, and the open sea. In some cases, 
M. edulis from offshore areas contained metal con- 
centrations as high as specimens from the estuaries. 
Cd and Pb concentrations increased from the inner 
German Bight toward the central North Sea. 
Using multiple regression analysis, a standard 
mussel was defined. For each region, normalized 
metal concentrations could be calculated. This ap- 
proach provides a more realistic impression re- 
garding contamination levels than using measured 
concentrations. Trace metal levels in mussels are 
influenced by season, size and body condition. For 
some regions temporal, mostly decreasing, trends 
in metal concentrations could be detected. It is 
suggested that the unexpected high cd and Pb 
levels in mussels from the central North Sea are 
due to: (1) changes in trace metal speciation (in- 
creased bioavailability counteracts declining con- 
centrations in seawater toward the open sea); (2) 
the pattern of residual currents (most of the pollut- 
ants brought into the sea around the British Isles 
settles and accumulates in the central North Sea); 
(3) oxygen deficiencies (in certain regions this 
leads to pronounced changes in redox conditions in 
sediments, allowing remobilization). (Author’s ab- 
stract) 

W88-06862 


DISSOLVED ORGANIC CARBON IN 
STREAMS AND GROUNDWATER, 


Waterloo Univ. (Ontario). Dept. of Baies ; 
For primary bibliographic entry see Field 2E. 
W88-06902 


WATER QUALITY STUDIES ON BUCKING- 


y. 

g Ravichandran. 

Hydrobiologia HYDRB8, Vol. 154, p 121-126, No- 
vember 16, 1987. 7 tab, 14 ref. 


Descriptors: *Pollutant identification, *Network 

design, *Monitoring, *Water quality, *Discrimi- 

nant analysis, Buckingham Canal, Madras, India, 

Data ogy Statistical analysis, Phyto- 
lankton, Coliforms, Zooplanton, Streptococcus, 
imary productivity. 


Multiple discriminant analysis was applied to data 
collected during two years of water quality moni- 
toring at five stations at the Buckingham Canal at 
Madras, India. Variables were divided into three 
pres ape and chemical, pollutants, and bio- 
logical. The biological variables correctly indicat- 
ed water quality in 81.66% of the samples, whereas 
the physical and chemical variables were 46.66% 
correct and the pollutants, 48.33%. The biological 
variables included in the analysis were chlorophyll 
a, gross primary production, gross production/net 
production ratio, biomass, total coliforms, fecal 
coliforms, fecal streptococci, total coliforms/fecal 
coliforms ratio, fecal coliforms/fecal streptococci 
ratio, phytoplankton diversity, phytoplankton 
evenness, zooplankton diversity, and zooplankton 
evenness. (Cassar-PTT) 

W88-06906 


BIOLOGICAL CHARACTERIZATION OF 
SEDIMENTS BY STANDARDIZED TUBIFICID 
BIOASSAYS, 


t of Zoology, 
Sweden. 
G. Milbrink. 
Hydrobiologia HYDRB8, Vol. 155, p 267-275, De- 
cember 15, 1987. 4 fig, 2 tab, 12 ref. 


Upsala University, 


Descriptors: *Water pollution effects, *Bioindica- 
tors, *Sediments, *Heavy metals, *Tubificids, Oli- 
gochaetes, Indicators, Bioassay, Lake sediments, 
Metals, Mercury, Copper, Zinc, Invertebrates, 
Mine wastes, Aquatic habitats, Habitats, Benthic 
invertebrates. 


Tubifex tubifex were used in the development of a 
bioassay method for assessing environmental pollu- 
tion with heavy metals in sediments. Tubificids 
were ex) to sediments from oligotrophic Lake 
Runn (Sweden) which received mining wastes. 
These sediments (dry weight basis) contained 800- 
3600 ng/g mercury, 800-1800 microgram/g 
copper, and 3.3-8.1 mg/g zinc. The tubificids grew 
poorly and did not reproduce. All had died by 200 
days of exposure. Reproduction did occur when 
Lake Runn sediments were diluted with sediments 
from the eutrophic Lake Hjalmaren, so that the 
Lake Runn proportion was less than 50%. The 
growth rate, reproductive success, and the timing 
of consecutive reproductive events of cohort indi- 
viduals were highly indicative of toxic effects. 
However, the presence of extra food masked the 
effects. Therefore, extra food rations were ex- 
cluded from the method. (Cassar-PTT) 

W88-06908 


QUALITATIVE AND QUANTITATIVE ANALY- 
SES OF PETROLEUM HYDROCARBON CON- 
CENTRATIONS IN A TROUT STREAM CON- 
TAMINATED BY AN AVIATION KEROSENE 


SPILL, 
Pittsburgh Univ., PA. Graduate School of Public 
Health. 


P. D. Guiney, J. L. Sykora, and G. Keleti. 


Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 2, p 105-114, February 
1987. 5 fig, 2 tab, 12 ref. Laurel Pipe Line Co. 
Contract CC-82-3. 


Descriptors: *Hydrocarbons, *Fate of Pollutants, 
*Oil spills, *Kerosene, *Pipelines, *Sediment-water 


interfaces, *Oil pollution, Skimming, Bottom sedi- 
ments, Secondary oil recovery, On-site investiga- 
tions, Detection limits, Quality control, Gas chro- 
matography, Tissue analysis, Pollutants. 


pone rans hydrocarbons were monitored in a 
small central Pennsylvania stream watershed, over 
two years (1982 to 1984), after a pipeline leak of 
about 1,310 barrels of aviation kerosene. This 
study, part of a two-phased program, was designed 
to detect and quantify hydrocarbon concentrations 
in freshwater environmental compartments impact- 
ed by the spill. Various methods of analysis were 
employed. Field conditions required careful docu- 
mentation of methodologies and quality assurance 
practices for sample collection and analysis to 
ensure the validity of results. The concentration of 
kerosene-range hydrocarbons and total organic 
carbon in the contaminated stream water typically 
decreased during the initial months after the spill 
and generally remained at or below background 
levels after 3 months. Elevated concentrations of 
hydrocarbons, however, were detected in sediment 
samples and tissues of fish collected from two 
impacted bridge locations up to 14 months after 
the spill occurred. These two bridges were pri- 
mary boom recovery sites during spill cleanup 
activities. Bottom sediments from pS ay Ben these 
sites contained approximately two to three times 
the corresponding hydrocarbon concentrations de- 
tected in fish tissues from the same area. This 
information appears to suggest that these surface 
sediments may have served as secondary storage 
sinks for residual, sinking product not recovered 
during the initial skimming operations. These resi- 
dues were apparently available for uptake by resi- 
dent fish. No kerosene-range hydrocarbons were 
detected in these surface sediments after 21 
months, and other stream water quality parameters 
remained within normal limits. Fused-silica capil- 
lary gas chromatography appeared to offer high 
resolution and precision and provided reasonable 
detection limits for analyzing kerosene-range hy- 
drocarbons in the contaminated environmental 
compartments investigated in this study. (Author’s 
abstract) 

W88-06927 


SENSITIVITY ANALYSIS OF POPULATION 
GROWTH RATES ESTIMATED FROM CLA- 
DOCERAN CHRONIC TOXICITY TESTS, 
Wyoming Univ., Laramie. Dept. of Zoology and 
Physiology. 

For primary bibliographic entry see Field 5C. 
W88-06928 


DETERMINATION OF UPTAKE RATE CON- 
STANTS FOR SIX ORGANOCHLORINES IN 
MIDGE LARVAE, 

Ohio State Univ., Columbus. Dept. of Entomolo- 


gy. 
For primary bibliographic entry see Field SB. 
W88-06930 


COMPARISONS OF LABORATORY TOXICITY 
TEST RESULTS WITH RESPONSES OF ESTU- 
ARINE ANIMALS EXPOSED TO FENTHION 
IN THE FIELD, 


Environmental Protection Agency, Gulf Breeze, 
FL. Gulf Breeze Environmental Research Lab. 
For primary bibliographic entry see Field 5C. 
W88-06931 


FIELD VALIDATION OF AVOIDANCE OF 
ELEVATED METALS BY FATHEAD MIN- 
NOWS (PIMEPHALES PROMELAS) FOLLOW- 
ING IN SITU ACCLIMATION, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 

For primary bibliographic entry see Field 5C. 
W88-06934 


ACCLIMATION TO CADMIUM TOXICITY BY 
WHITE SUCKERS: CADMIUM BINDING CA- 
PACITY AND METAL DISTRIBUTION IN 
GILL AND LIVER CYTOSOL, 

Department of Fisheries and Oceans, Winnipeg 





(Manitoba). Freshwater Inst. 
For primary bibliographic entry see Field 5C. 
W88-06939 


USE OF ee eee 


ICITY SYNDROME IN FISH: PART 1. PEN- 
TACHLOROPHENOL, 2,4-DINITROPHENOL, 
TRICAINE METHANESULFONATE AND 1- 
OCTANOL, 

Environmental Research Lab., Duluth, MN. 

J. M. McKim, P. K. Schmieder, R. W. Carlson, E. 
P. Hunt, and G. J. Niemi. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 4, p 295-312, April 1987. 5 
fig, 4 tab, 86 ref. 


Descriptors: *Bioindicates, *Monitoring, *Fish 
physio logy, *Respiration, *Trout, *Toxicity, 
‘Water pollution effects, *Organic compounds, 
*Population exposure, Uncouplers, Morbidity, 
Oxygen uptake, Oxidative phosphorylation, Hy- 
poxia, Model studies, Fish, Narcotics. 


An in vivo fish model was adapted to monitor 
respiratory-cardiovascular responses of spinally 
transected rainbow trout exposed to acutely toxic 
aqueous concentrations of two uncouplers of oxi- 
dative phosphorylation, pentachorophenol (PCP) 
and 2,4-dinitrophenol (DNP), and two narcotics, 
tricaine methanesulfonate (MS-222) and 1-octanol. 
The most evident toxic response to the uncouplers 
was a rapid 150 to 200% increase in ventilation 
volume (V sub G) and oxygen consumption (VO2) 
over the entire survival period. This caused an 
initial increase in total arterial oxygen (TaO2) con- 
tent of the blood, which then fell slowly. Arterial 
blood pressure (BPa) and other blood measure- 
ments did not change appreciably in response to 
PCP, yet DNP caused increases in hematocrit 
(Hct) and hemoglobin (Hb) and slight decreases in 
total arterial carbon dioxide (TaCO2) and arterial 
pH (pHa). In contrast to the uncouplers, the re- 
sponse to toxic levels of narcotics was a dramatic 
slowing of all respiratory-cardiovascular functions. 
While V sub G and VO2 decreased 40 to 50% 
from predose levels, oxygen utilization (U) in- 
creased 20 to 30%. Ventilation rate (VR) declined 
initially and then increased slowly until death oc- 
curred, but remained within the control range. As 
respiration declined TaO2 significantly decreased, 
as did pHa. In response to hypoxia, Hct increased 
substantially, and Hb increased slightly only in the 
l-octanol exposure. A rapid 40 to 50% drop in 
heart rate (reflex bradycardia) was also observed. 
The final phase of toxicity caused by both inducers 
eventually produced acute tissue hypoxia, a gener- 
alized loss of respiratory-cardiovascular coordina- 
tion, and finally respiratory paralysis. (See also 
W88-06942) (Author’s abstract) 

W88-06941 


ROOT ELONGATION METHOD FOR TOXICI- 
TY TESTING OF ORGANIC AND INORGANIC 
POLLUTANTS, 

Illinois State Water Survey Div., Peoria. Water 
Quality Section. 

W. Wang. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 5, p 409-414, May 1987. 3 
fig, 3 tab, 17 ref. EPA Contract R810834. 


Descriptors: *Bioassay, *Vegetable crops, *Heavy 
metals, Cadmium, Copper, Nickel, Zinc, Toxicity, 
Statistical analysis, Hazardous materials, Water 
pollution effects, Water quality, Plant pathology. 


Millet is a riverine species widely distributed in the 
Midwest. The Illinois State Water Survey has con- 
ducted several studies using this species and the 
results show the millet to be rather promising for 
toxicity testing. The objective of the present study 
was to compare the responses of lettuce, cucumber 
and millet seeds to heavy metals, including Cd, 
Cr(VI), Cu, Mn, Ni and Zn. Lettuce was most 
sensitive to metal toxicity, while results for cucum- 
ber and millet were mixed. The millet seeds, how- 
ever, did show a predictable pattern of response 
similar to their response to phenolic toxicity. There 
was a fairly good correlation between 50% effect 
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concentrations and no observed effect concentra- 
tions for millet (R squared = 0.858.) Lettuce and 
millet seeds are recommended for use together in 
toxicity tests of unknown, complex hazardous sub- 
stances. (Author’s abstract) 

W88-06947 


EVALUATION OF THE RELATIVE SENSI- 
TIVITIES OF 7-D DAPHNIA MAGNA AND 
CERIODAPHNIA DUBIA TOXICITY TESTS 
FOR CADMIUM AND SODIUM PENTACH- 
LOROPHENATE, 

Miami Univ., Oxford, OH. Dept. of Zoology. 

R. W. Winner. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 2, p 153-159, February 
1988. 1 fig, 11 tab, 19 ref. US EPA cooperative 
agreement CR-812361-01-0. 


Descriptors: *Toxicity, *Pesticide toxicity, *Bioas- 
say, *Daphnia, *Cadmium, *Sodium compounds, 
Morbidity, Fertility. 


A comparison of the results of 7-d Daphnia magna 
and Ceriodaphnia dubia toxicity tests indicated 
that the two species were equally sensitive to 
sodium pentachlorophenate (PCP) but that C. 
dubia was more sensitive to cadmium. The most 
sensitive chronic endpoint varied with species and 
test chemical. The most sensitive index of cadmium 
stress in D. magna was body length of primiparous 
females, whereas in C. dubia it was total young 
produced per female. For both D. magna and C. 
dubia, reproductive indices were more sensitive 
indicators of PCP stress than was survival. The 
results of this study, along with data from the 
literature, suggest that C. dubia is as, or more, 
sensitive to inorganic and organic chemicals than is 
D. and that, if the indices of toxicity are 
carefully chosen, 7-d tests may provide estimates 
of no-effect concentrations that are as low as those 
generated in tests of longer duration. (Author’s 
abstract) 

W88-06956 


DETERMINATION OF  DOSE-TIME-RE- 
SPONSE RELATIONSHIPS FROM LONG- 
TERM ACUTE TOXICITY TEST DATA, 

Michi Univ., Ann Arbor. Dept. of Environ- 
mental and Industrial Health. 

W. Hong, P. G. Meier, and R. A. Deininger. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 3, p 221-226, March 1988. 2 
fig, 1 tab, 15 ref. 


Descriptors: *Dose-response relationships, *Bioas- 
say, *Toxicity, *Computer programs, Data proc- 
essing, Mathematical models, Time series analysis, 
Pesticide toxicity, Minnows. 


Long-term exposures over 96 h provide valuable 
information on the behavior of toxic chemicals that 
cannot be obtained from short-term tests. Time- 
dependent LCS50 and dose-time-response plots are 
important in evaluating the toxicity of chemical 
compounds to test organisms. However, their use 
is limited because of cumbersome calculations. To 
circumvent this, a BASIC program was developed 
that is based on the multivariate linear model 
theory. The main program, MULTILC, runs on an 
IBM PC and generates an equation that describes 
dose-time-response relationships. From this equa- 
tion, time-dependent LCSO values and their 95% 
confidence intervals are calculated. In addition, the 
subprogram, 3DGRPH, draws a series of plots on 
the computer screen, including a three-dimensional 
dose-time-response surface. The application of the 
program is illustrated using two 14=d continuous 
flow toxicity test of diquat for fathead minnows. 
(Freeman-PTT) 

W88-06960 


VIRUSES IN SEWAGE WATERS DURING AND 
AFTER A POLIOMYELITIS OUTBREAK AND 
SUBSEQUENT NATIONWIDE ORAL POLIO- 
VIRUS VACCINATION CAMPAIGN IN FIN- 
LAND, 

Enterovirus Lab., Dept. of Virology, National 
Public Health Inst., Helsinki, Finland. 

For primary bibliographic entry see Field 5B. 
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W88-07007 


ISOLATION OF FECAL COLIFORMS FROM 
PRISTINE SITES IN A TROPICAL RAIN 
FOREST, 

Puerto Rico Univ., Rio Piedras. Dept. of Biology. 
For primary bibliographic entry see Field 2H. 
W88-07013 


RELATIONSHIPS 
FOR MONITORING CELLULAR STRESS AND 
RECOVERY RESPONSES WITH SELENAS- 
TRUM CAPRICORNUTUM, 
Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 
P.-A. Thompson, P. Couture, C. Thellen, and J.-C. 
Auclair. 
Aquatic Toxicology AQTODG, Vol. 10, No. 5/6, 
p 291-305, August 1987. 1 fig, 4 tab, 42 ref. Envi- 
ronment Canada UP-1ST83-00313 and NSERC 
Canada Grant A8123. 


Descriptors: *Bioindicator, *Cadmium, *Industrial 
wastewater, *Recovery response, *Water pollution 
effects, *Population exposure, *Toxicity, *Micro- 
biological studies, *Selenastrum, Prediction, Pho- 
tosynthesis, Effluents, Bioindicators, Stress. 


Recovery responses to toxicants are often neglect- 
ed in screening and hazard assessment studies 
which use primary producers as test microorga- 
nisms. Both structural and functional biotic varia- 
bles of Selenastrum capricornutum populations are 
proposed to diagnose cellular stress and predict 
recovery responses. Industrial effluent from a 
chlor-alkali plant had greater short-term effects on 
both photosynthetic efficiency (P/B ratio) and 
adenylate energy charge (EC sub A) than did 
cadmium. With both toxicants high P/B ratios and 
EC sub A were observed at the end of the experi- 
ment when cell densities are still low, suggesting 
that these functional parameters can be useful in 
the detection of recovery responses to toxicants. 
EC sub A appears to remain low only under condi- 
tions of acute stress. The variation of ATP/cell 
during the 96 h of exposure is proposed as an 
indicator for predicting short-term recovery in 
hazard assessment studies. (Author’s abstract) 
W88-07031 


INVESTIGATION OF LEGIONELLA PNEU- 
MOPHILA IN DRINKING WATER, 
Groundwater Management and Supply Branch, 
USEPA, John F. Kennedy Federal Building, 
Boston, MA 02203. 

For primary bibliographic entry see Field 5F. 
W88-07041 


SOME EFFECTS OF METAL SALTS AND 
ACID PRECIPITATION ON THE FRESHWA- 
TER TRICLAD POLYCELIS FELINA (DA- 
LYELL), 

Dept. of Life Sciences, Trent Polytechnic, Not- 
tingham, U.K. 

For primary bibliographic entry see Field 5C. 
W88-07050 


DETERMINATION OF PARAQUAT BY FLOW- 
INJECTION SPECTROPHOTOMETRY, 
Department of Analytical Chemistry, Faculty of 
Chemistry, Complutense University of Madrid, 
28040 Madrid (Spain). 

E. C. Guijarro, P. Yanez-Sedeno, and L. M. Polo- 
Diez. 

Analytica Chimica Acta ACACAM, Vol. 199, p 
203-208, August 15, 1987. 2 fig, 3 tab, 17 ref. 


Descriptors: *Water analysis, *Paraquat, *Diquat, 
*Herbicides, *Pesticides, *Flow-injection spectro- 
photometry, Spain, Potable water, Polarographic 
analysis, Potatoes, Spectrophotometry. 


The flow-injection determination of Paraquat (1,1’- 
dimethy]-4,4’-bipyridinium) is based on its reduc- 
tion with sodium dithionate in alkaline medium and 
detection at 665 nm. Linear calibration plots ob- 
tained for 0.1-1.0, 1.0-10 and 5.0-30.0 mg/I Para- 
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quat, the lower limit being 40 times less than that 
of the usual spectrophotometric method. The 
method is applied to determine Paraquat in spiked 
potable water and potatoes after preconcentration 
by column ion-exchange. The determination of 
Paraquat in different herbicide samples yielded re- 
sults in good agreement with those obtained by 
polarographic and manual spectrophotometric 
methods. (Author’s abstract) 

W88-07120 


COPRECIPITATION OF AN ORGANOPHOS- 
PHATE FRACTION FROM HARBOR WATER 
FOR X-RAY FLUORESCENCE SPECTROPHO- 
TOMETRY, 

Sydney Univ. (Australia). Dept. 
Chemistry. 

F. Ahern, J. M. Eckert, S. F. Hain, K. E. A. 
Leggett, and N. C. Payne. 

Analytica Chimica Acta ACACAM, Vol 199, p 
259-263, August 15, 1987. 2 tab, 9 ref. 


of Inorganic 


Descriptors: *Water analysis, *Chemical analysis, 
*Coprecipitation, *Organophosphorus compounds, 
*Biological organophosphate, *X-ray fluorescence 
spectrometry, *Cobalt pyrrolidinemedithiocarba- 
mate carrier complex, ae Seawater, 
Trace metals, Harbor water. 


The film x-ray fluorescence spectrum of a cobalt 
pyrrolidinedithiocarbamate carrier complex, preci- 
pitated in harbor water samples, contains a previ- 
ously unreported peak at the wavelength of the 
first-order Ko line of phosphorus. The coprecipi- 
tated phosphorus is an organophosphate fraction of 
biological origin, constituting approximately 10% 
of the dissolved organophosphorus in the waters. 
(Author’s abstract) 

W88-07122 


SOME PROBLEMS ASSOCIATED WITH 
BREWERY AND DAIRY WATER  DIS- 
CHARGES, 

Science College, Mosul University, Mosul, Iraq. 
For primary bibliographic entry see Field 5C. 
W88-07124 


COLIFORM BACTERIAL COUNTS IN THE 

NILE WATER AT KHARTOUM. 

Khartoum Univ. (Sudan). Faculty of Agriculture. 

a far bibliographic entry see Field 5B. 
88-07125 


SULFATE IN COLORED WATERS: II. EVAL- 
UATION OF APPROACHES FOR CORRECT- 
ING HISTORICAL COLORIMETRIC DATA, 
National Water Research Inst., Burlington (Ontar- 
io). Analytical Methods Div. 

For primary bibliographic entry see Field 7A. 
W88-07131 


COAGULATION AND ADSORPTION OF 
HUMIC SUBSTANCES: AN ANALYSIS OF 
SURROGATE PARAMETERS FOR PREDICT- 
ING EFFECTS OF TRIHALOMETHANE FOR- 
MATION POTENTIAL, 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

For primary bibliographic entry see Field 5F. 
W88-07133 


ASSESSMENT OF METAL SPECIES BIOAVAI- 

LABILITY AND GEOCHEMICAL MOBILITY 

IN POLLUTED WATERS, 

Department of Engineering, Chalmers University 

of Technology, S-412 96 Goteborg, Sweden. 

G. M. P. Morrison, and D. M. Revitt. 

Environmental Technology Letters ETLEDB, 

bp be No. 8, p 361-372, August 1987. 4 fig, 2 tab, 
ref. 


Descriptors: *Chemical analysis, *Water pollution, 
*Path of pollutants, *Metals, *Heavy metals, 
*Lead, *Geochemical mobility, *Bioavailability, 
*Sweden, *France, *Acid rain, Metal transport, 
Trace metals, Gullypot, Dialysis, Fractionation, 
Water analysis. 


Metal speciation methods which identify potential- 
ly bioavailable and/or geochemically mobile metal 
fractions in polluted waters are discussed. Two 
approaches to monitoring bioavailable metal are: 
(1) a comparison between chelex removable metal 
concentrations and water quality standards and (2) 
the determination of bioavailable metal uptake 
rates by a dialysis with receiving resins technique. 
Metal species mobilization and transport processes 
through a gullypot system have been identified by 
the application of a physico-chemical speciation 
scheme. The transfer of metal species between 
phases and fractions is affected by acid rain mobili- 
zation, free and weakly complexed metal ion reac- 
tion, pH/surface area dependent suspended solid 
metal transport and gullypot sediment maturation. 
(Author’s abstract) 

W88-07139 


METAL SPECIATION VARIATIONS WITHIN 
SEPARATE STORMWATER SYSTEMS, 

Urban Pollution Research Centre, Middlesex Poly- 
technic, Queensway, Enfield, Middlesex, England 
EN3 4SF. 

For primary bibliographic entry see Field SB. 
W88-07140 


BIOAVAILABLE METAL UPTAKE RATE DE- 
TERMINATION IN POLLUTED WATERS BY 
DIALYSIS WITH RECEIVING RESINS, 
ent of Sanitary Engineering, Chalmers 
pan ga of Technology, 96 Goteborg, 
iw 


G. M. P. Morrison. 
Environmental Technology Letters ETLEDB, 
Vol. 8, No. 8, p 393-402, August 1987. 2 tab, 23 ref. 


Descriptors: *Storm water, *Metals, *Bioavailabi- 
lity, *Heavy metals, *Zinc, *Cadmium, *Lead, 
*Copper, Dialysis, Sweden, Water pollution, Re- 
ceiving resins dialysis, Outfall, Effluents, Specia- 
tion. 


Dialysis with receiving resins has been devised for 
the determination of bioavailable metal uptake rate 
in polluted waters. This speciation technique re- 
sponds to bioavailable metal species by incorporat- 
ing a metal chelating resin contained within a 
dialysis membrane. The values obtained are ex- 
pressed in terms of a metal uptake rate per unit 
surface area and time. Mean efficiencies for the 
reduction of bioavailable uptake rates, between the 
influent and effluent of a sewage treatment plant, 
have been derived for Zn (42%), Pb (49%) and Cu 
(33%). Background receiving resin uptake rates, 
from an unpolluted stretch of river, for Zn, Cd, Pb 
and Cu were exceeded at three monitored storm- 
water outfalls which provided a range of receiving 
resin uptake rates for Zn, Cd, Pb and Cu. (Au- 
thor’s abstract) 

W88-07142 


ZERO-DEPOSITION TIME EXTRAPOLATION 
DPASV FOR DETERMINATION OF THE 
COMPLEXATION CAPACITY, 

Dept of Geography, Peking University, Beijing, 
People’s Republic of China. 

S. Tao, J. S. Chen, and F. Tang. 

Environmental Technology Letters ETLEDB, 
Vol. 8, No. 9, p 433-440, September 1987. 1 fig, 5 
tab, 20 ref. 


Descriptors: *Heavy metals, *Water analysis, 
*Path of pollutants, *Copper, *Lead, *Cadmium, 
*Humic acids, *Trace metals, *Metals, *Specia- 
tion, Natural waters, Differential equations, Titra- 
tion, *Complexation, China, Statistical analysis. 


The complexation capacities of an EDTA and a 
humic acid solution for copper, cadmium and lead 
were repeatedly measured by a DPASV titration 
procedure using different deposition times. The 
determined complexation capacities were negative- 
ly correlated to the deposition time, which could 
be described using empirical equations. The true 
values of the complexation capacities were then 
calculated by extrapolating the deposition time to 
zero. The procedure was applied to a fresh water 
sample from Pond Weiming, Beijing and gave a 
complexation capacity of 4.3 micromol/] for Cu 


ce Pb. This value is higher than that previously 
eported for natural fresh waters because both the 

labile and non-labile complexes are included in the 

results obtained by the zero-deposition time tech- 

nique. (Author’s abstract) 

W88-07146 


CONSTRUCTION AND EXPLOITATION OF 
AN AUTOMATIC SEQUENTIAL WET-ONLY 
RAIN SAMPLER, 

Laboratoire de physico-chimie de l’atmosphere, 
Universite Paris 7, 2 Place Jussieu, 75251, Paris 
Cedex 05, France. 

For primary bibliographic entry see Field 5B. 
W88-07150 


ACID DROPS PROJECT: POLLUTION MONI- 
TORING BY YOUNG PEOPLE, 

Field Studies Council, Epping Forest Conservation 
Centre, High Beach, Loughton, Essex IG10 4AF. 
For primary bibliographic entry see Field 2K. 
W88-07155 


QUANTITATIVE DETERMINATION OF AR- 
SENOCHOLINE AND ACETYLARSENOCHO- 
LINE IN AQUATIC ORGANISMS USING PY- 
ROLYSIS AND GAS CHROMATOGRAPHY/ 
MASS SPECTROMETRY, 

National Inst. of Environmental Medicine, Stock- 
holm (Sweden). 

For primary bibliographic entry see Field 5B. 
W88-07179 


COMPOSITION AND STRUCTURE OF RE- 
VERSE OSMOSIS FOULANT DEPOSITS 
FORMED FROM RAND WATER BOARD 
WATER: A PRELIMINARY INVESTIGATION, 
National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 5F. 
W88-07228 


RESIDUES OF ORGANOCHLORINE PESTI- 
CIDES IN FISH FROM THE ARABIAN GULF, 
Department of Environmental Marine ag en \ 
— Science Centre, The University, 3 
Taq. 

For primary bibliographic entry see Field SB. 
W88-07270 


DETERMINING ULTRATRACE METAL CON- 
CENTRATIONS BY INDUCTIVELY COUPLED 
PLASMA EMISSION SPECTROMETRY, 

Oakland Univ., Rochester, MI. Dept. of Chemis- 


wry. 

T. Malinski, J. Fish, and H. Matusiewicz. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 3, p 81-85, March 1988. 2 
fig, 2 tab, 33 ref. 


Descriptors: “Water analysis, *Spectroscopy, 
*Trace metals, *Trace levels, *Chemical analysis, 
*Inductively coupled plasma atomic emission spec- 
troscopy, Cadmium, Copper, Cobalt, Chromium, 
Manganese, Nickel, Lead, Zinc. 


The use of electrothermal vaporization devices 
(ETV) to introduce analytes into inductively cou- 
pled plasma (ICP) for determination by atomic 
emission spectroscopy (AES) provides detection 
limits in picograms but requires solution concentra- 
tions higher than nanogram-per-liter levels. Deter- 
mination of metal concentrations lower than nano- 
 apeee per liter requires a preconcentration step. 
method of controlled potential electrodeposi- 
tion of metals into mercury film on glassy carbon 
electrodes for ETV-ICP-AES can be used for si- 
multaneous multielemental determination of trace 
and ultratrace concentrations of metals in water. 
Modification and optimization of the technique are 
discussed. Also included are the results of determi- 
nations of eight trace elements (Cd, Co, Cr, Cu, 
Mn, Ni, Pb, Zn). (Author’s abstract) 
W88-07384 





MODIFIED M-CP MEDIUM FOR ENUMER- 
ATING CLOSTRIDIUM PERFRINGENS FROM 
WATER SAMPLES, 

Institut Armand-Frap ier, Laval (Quebec). Centre 
de Recherche en Virologie. 

R. Armon, and P. Payment. 

Canadian Journal of Microbiology CJMIAZ, Vol. 
34, No. 1, p 78-79, January 1988. 2 tab, 7 ref. 


Descriptors: *Bacterial analysis, *Clostridium per- 
fringens. 


Medium m-CP, designed for the isolation of Clos- 
tridium perfringens from water samples, contains 
indoxyl beta-D-glucoside, an expensive chemical 
that is present at a high concentration in this 
medium. The use of m-CP with three concentra- 
tions of indoxyl beta-D-glucoside was tested at 0, 
60, and 600 mg/L. Lowering the amount of indox- 
yl beta-D-glucoside to 60 mg/L (1/10 the recom- 
mended concentration) reduced the cost of this 
medium without affecting its sensitivity. (Author’s 
abstract) 

W88-07414 


RAPID DETERMINATION OF ORTHOPHOS- 


CONCENTRATIONS USING ION CHROMA- 
TOGRAPHY, 

gg Survey, Reston, VA. 

N. S. Simon. 

Analytical Letters ANALBP, Vol. 21, No. 2, p 
319-330, 1988. 1 fig,.2 tab, 18 ref. 


Descriptors: *Chemical analysis, *Orthophos- 
phates, *Sulfates, *Chlorides, *Sediments, *Chro- 
matography, *Trace levels, River sediments, Inter- 
stitial water, Iron. 


A rapid procedure developed for the analysis of 
orthophosphate, sulfate and chloride in riverine 
sediment interstitial water samples which have dis- 
solved iron concentrations ranging from 0.5-2 
mmol/L. Interferences caused by the precipitation 
of iron hydroxides resulting from air oxidation of 
ferrous iron in the anoxic samples and from the 
alkaline working pH range (9.0-10.5) of the Dionex 
ion chromatographic system were eliminated by 
complexing the iron with cyanide. Orthophosphate 
concentration values are compared with dissolved 
reactive phosphate concentration data for the same 
samples. Orthophosphate concentrations rather 
than dissolved reactive phosphate concentrations 
were preferred for phosphate mineral solubility 
calculations and for phosphorus nutrient measure- 
ments. (Author’s abstract) 

W88-07434 


ENVIRONMENTAL STATUS OF BISMUTH 
AND ITS TRACE ANALYSIS ON ALLOYS, 
PLANT TISSUES, ANIMAL TISSUES AND 
WATERS AS TERNARY COMPLEX WITH N-P- 
METHOXYPHENYL-2- 
FURYLACRYLOHYDROXAMIC ACID AND A 
PYRIDYLAZO REAGENT, 

Centre for Water Resources Development and 
Management, Kunnamangalam (India). Water 
Quality and Environment Div. 

S. A. Abbasi. 

Analytical Letters ANALBP, Vol. 21, No. 3, p 
461-416, 1988. 1 fig, 6 tab, 16 ref. 


Descriptors: *Bismuth, *Trace metals, *Chemical 
analysis, Water analysis, Wastewater analysis. 


A new series of reagents, N-phenyl-2-furylacrylo- 
hydroxamic acid and its eight analogues, together 
with eight pyridylazo reagents, were explored for 
the selective extraction and sensitive spectrophoto- 
metric determination of bismuth(III) in standard 
alloys and environmental matrices, including water 
and wastwater. Bismuth was first extracted with a 
hydroxamic acid into chloroform and a pyridylazo 
reagent was added to the extract to form an in- 
tensely colored ternary complex. The combination 
of N-p-methoxyphenyl-2-furylacrylohydroxamic 
acid and 5-iodo-5-(dimethylamino)-2-(2- 
pyridylazo)phenol provided the maximum selectiv- 
ity and sensitivity . The enrichment attained 
through solvent extraction together with the in- 
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tense color of the ternary complex enabled analysis 
of bismuth at levels of 1 ppb (0.001 ppm) and 
lower. (Author’s abstract) 

W88-07435 


RAPID SYNERGISTIC EXTRACTION AND 
ATOMIC ABSORPTION SPECTROPHOTOME- 
TRIC DETERMINATION OF IRON IN ENVI- 
RONMENTAL SAMPLES USING TRIBUTYL 
PHOSPHATE AND N-PHENYL-2-FURYLA- 
CRYLOHYDROXAMIC ACID, 

Centre for Water Resources Development and 
Management, Kunnamangalam (India). Water 
Quality and Environment Div. 

S. A. Abbasi 


Analytical Letters ANALBP, Vol. 21, No. 3, p 
491-505, 1988. 2 fig, 2 tab, 18 ref. 


pepe ay *Iron, *Chemical analysis, *Atomic 
pr spectrophotometry, *Wastewater analy- 
ater analysis. 


Iron(III) was rapidly extracted as its ternary com- 
plex with tributyl phosphate and N-phenyl-2-fury- 
lacrylohydroxamic acid (PFHA) from weakly 
acidic (pH 1.0-1.5) solutions into isobutyl methyl 
ketone and was determined by atomic absorption 
spectrophotometry. The method tolerated the 
presence of a large number of anions and cations 
commonly associated with iron, and was success- 
fully tested with certified samples of coal fly ash, 
alloys, and plant tissues. It was also applied to the 
analysis of animal tissues, natural waters, and 
wastewaters, validating it by standard addition 
technique. PFHA was selected from 9 new hy- 
droxamic acids. (Author’s abstract) 

W88-07436 


USE OF R2A MEDIUM AND THE SPREAD 
PLATE METHOD FOR THE ENUMERATION 
OF HETEROTROPHIC BACTERIA IN DRINK- 
ING WATER, 

Anglian Water Laboratory, Grafham Water Treat- 
a Works, West Perry, Huntingdon PE18 OBW, 


R. A. Gibbs, and C. R. Hayes. 
Letters in Applied Microbiology, Vol. 6, No. 2, p 
19-21, February 1988. 2 tab, 12 ref. 


Descriptors: *Drinking water, *Potable water, 
*Heterotrophic bacteria, *Bacterial analysis, Bacte- 
ria, Testing procedures, Incubation, Microbiologi- 
cal studies. 


The pour plate method with yeast extract agar and 
a 3 day incubation period is the standard method in 
the U.K. for the enumeration of heterotrophic 
bacteria in drinking water. The standard method 
was compared with other procedures using the 
spread plate technique, R2ZA medium and a longer 
incubation period. The R2A spread plate method 
with a 7 d incubation period gave an average 
estimate of bacterial numbers 520 times greater 
than the standard method. This alternative method 
is recommended for obtaining a more accurate 
estimate of heterotrophic bacterial populations in 
drinking water. (Author’s abstract) 

W88-07488 


FATHEAD MINNOW FHM CELLS FOR USE 

IN IN VITRO CYTOTOXICITY ASSAYS OF 

AQUATIC POLLUTANTS, 

Rockefeller Univ., New York. Lab. Animal Re- 
search Center. 

H. Babich, and E. Borenfreund. 

Ecotoxicology and Environmental Safety 

EESADV, Vol. 14, No. 1, p 78-87, August 1987. 6 

fig, 2 tab, 31 ref. 


Descriptors: *Toxicity, *Bioassay, *Water pollu- 
tion effects, *Cytotoxicity, Organic compounds, 
Minnows, Polychlorinated biphenals. 


The suitability of the fathead minnow (FHM) 
epithelial cell line for use as the target (indicator) 
system in in vitro cytotoxicity assays was evaluat- 
ed using several endpoints. The organometal dieth- 
yltin dichloride served as the representative test 
agent. The concentration of diethyltin dichloride 
that resulted in a midpoint toxicity was 3.5 microM 


in a 3-day cell growth assay, 3.8 microM in the 24- 
hr neutral red assay, and 16.5 microM in a 4-hr cell 
detachment assay. The neutral red assay was used 
to compare the relative sensitivities of the FHM 
cells (exposed at 35C) with those of bluegill sunfish 
(BF-2) cells, a fibroblastic cell culture (exposed at 
26C), in the presence of different classes of test 
agents frequently occurring as aquatic pollutants. 
For both fish species the sequence of potencies of 
the test agents was in the order of organometals > 
pesticides = polychlorinated biphenyls > polynu- 
clear aromatic hydrocarbons > phenolics. Overall, 
the FHM cells were more sensitive than were the 
BF-2 cells. However, there was a better correla- 
tion between the in vitro cytotoxicity data for the 
BF-2 cell culture and LC sub 50 data for bluegill 
sunfish than between similar data for the FHM cell 
line and fathead minnows. (Author’s abstract) 
W88-07500 


COMMUNITY DEGRADATION INDEX: A 
NEW METHOD FOR ASSESSING THE DETE- 
RIORATION OF AQUATIC HABITATS, 
Estuaries and Coastal Processes Division, The Na- 
tional Institute for Water Research, P.O. Box 
17001, Congella 4036, Republic of South Africa. 
For primary bibliographic entry see Field 5C. 
W88-07540 


DETECTION OF HUMAN ROTAVIRUS IN 
SEWAGE THROUGH TWO CONCENTRATION 
PROCEDURES, 

Barcelona Univ. (Spain). Dept. of Microbiology. 
A. Bosch, R. M. Pinto, A. R. Blanch, and J. T. 
Jofre. 

Water Research WATRAG, Vol. 22, No. 3, p 343- 
348, March 1988. 5 tab, 30 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Wastewater analysis, *Viruses, Rotaviruses, 
Microbiological studies. 


Two different methodologies for the detection of 
human rotavirus in water were compared. Simian 
rotavirus SAl1 was used to develop these proce- 
dures in the laboratory with distilled water, tap 
water, and raw sewage. The adsorption to and 
elution from glass powder method was used to 
concentrate seeded rotavirus from 20-liter samples 
of water and yielded satisfactory recoveries of 
viruses from distilled and tap water (54 and 46%, 
respectively) but poor recovery (5%) from raw 
sewage. In the second concentration methodology, 
rotaviruses were concentrated from 600-ml sam- 
ples by ammonium sulfate flocculation after the 
addition to samples of beef extract up to a 10% 
final concentration. Rotaviruses were recovered 
from raw sewage without any substantial loss com- 
pared to distilled and tap water (67% in raw 
sewage, and 70 and 73% in distilled water and tap 
water). The ammonium sulfate method consistently 
yielded greater viral recoveries than the adsorp- 
tion-elution method, although the latter enabled 
the processing of larger volume samples. Both 
methodologies were applied to detect human rota- 
virus in raw sewage at two Barcelona wastewater 
effluents. Human rotavirus in sewage isolates was 
quantitated by immunofluorescence in the MA-104 
cell line. Indigenous rotavirus was detected in 
100% of sewage samples using both concentration 
procedures; rotaviruses were also found in 69% of 
nonconcentrated samples. The level of rotaviruses 
found in Barcelona sewage was very high (up to 
14,000 fluorescent foci/liter), being of the same 
magnitude as the level of enteroviruses, although 
no correlation was found with the levels of human 
enteric viruses. (Author’s abstract) 

W88-07546 


SIMPLIFIED METHOD FOR THE DETEC- 
TION OF GALLIONELLA IN WATER, 
University of. Strathclyde, Glasgow (Scotland). 
Dept. of Civil Engineering. 

F. Ahmed, and P. G. Smith. 

Water Research WATRAG, Vol. 22, No. 3, p 395- 
396, March 1988. 1 fig, 2 ref. 
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Descriptors: *Pollutant identification, *Water anal- 
ysis, *Iron bacteria, *Bacteria, Gallionella, Micro- 
biological studies. 


A smear slide technique was used to identify rapid- 
ly Gallionella, which are usually deposited along 
with ferric precipitates. The method involved no 
staining, just evaporation of moisture from a slide 
by passing through a flame followed by examina- 
tion at 1000x magnification. The bacteria were 
readily distinguished from the iron deposits. 
‘Cassar: 


( -PTT) 
W88-07553 


SURFACE GEOELECTRICS FOR GROUND- 
WATER POLLUTION AND PROTECTION 


STUDIES, 

Geofyzika N.E., Geologicka, Barrandov (Czecho- 
slovakia). 

For primary bibliographic entry see Field 7B. 
W88-07564 


SURVEY ON YERSINIA ENTEROCOLITICA 
AND RELATED BACTERIA IN SHELLFISH, 
Yersinia Reference Center, 3rd Dept. of Pediatrics, 
‘La Sapienza’ Univ. of Rome, Inst. of Experimental 
Medicine CNR, Rome, Italy. 

C. Chiesa, A. D. Pra, G. Guarneri, S. Penso, and 
L. Rodella. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 3, p 241-244, July 1987. 2 tab, 9 ref. 


Descriptors: *Pollutant identification, *Path of pol- 
lutants, *Food chains, *Microbiological studies, 
*Shellfish, *Yersinia, *Mollusks, *Bacteria, Bioin- 
dicators, Microorganisms, Pathogens, Human dis- 
eases. 


Results from examining shellfish collected from 
‘safe’(2-34 Escherichia coli/100 mL) and ‘unsafe’ 
(> 34 E. coli/100 mL) waters for the presence of 
Yersinia enterocolitica and related bacteria are re- 
ported. The recovery of these microorganisms was 
low in bivalve mollusks destined for food con- 
sumption, high in those derived from prohibited 
areas. No human pathogenic bio-serogroup of Yer- 
sinia was found during the entire survey. (Author’s 
abstract) 

W88-07589 


STREPTOCOCCAL POPULATION PROFILES 
AS INDICATORS OF WATER QUALITY, 

Dept. of Microbiology, Univ. of Vermont, Bur- 
lington, VT 05405 U.S.A. 

A. A. Rutkowski, and R. E. Sjogren. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 3, p 273-284, July 1987. 7 tab, 45 ref. 


Descriptors: *Water quality, *Analytical methods, 
*Microbiological. studies, *Pollutant identification, 
*Culturing techniques, Water pollution sources, 
Streptococcus, Bacterial physiology, Bacteria. 


The streptococcal flora of two sewage treatment 
facilities, lake water receiving effluent from a 
sewage treatment facility, and the feces of five 
animals were examined. An improved medium, 
designated M2 allowed the isolation of a total of 
3314 streptococcal strains representing 17 species. 
Thirteen of these species were assembled into 
groups based upon similarities in ecology or physi- 
ology. Comparison of the proportions of these 
groups with samples from various sources allowed 
populations from human sources to be distin- 
guished from animal derived populations. The 
streptococcal populations of three streams were 
examined and the concept of environmentally sig- 
nificant groups applied to define the types of con- 
tamination present. (Author’s abstract) 

W88-07590 


EVALUATION OF TWO BACTERIOPHAGES 
AS SEWAGE TRACERS, 

Ministry of Works and Development, Christ- 
church (New Zealand). Hydrology Centre. 

L. W. Sinton, and S. B. Ching. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
= 3/4, p 347-356, October 1987. 3 fig, 1 tab, 34 
ref. 


Descriptors: *Bacteriophages, *Tracers, *Sewage, 
*Path of pollutants, *Bioindicators, *Wastewater, 
*Wastewater analysis, *Escherichia coli, Effluents, 
Food-processing wastes, Performance evaluation, 
Field tests, Bioassay, Wastewater. 


Two bacteriophages - phage 80 of Staphylococcus 
aureus and a P2-like phage (phi MWD 1) of Es- 
cherichia coli (H2S+) - were evaluated as sewage 
tracers. Background plaque concentrations on the 
S. aureus host were < 1100/ml in seven (raw and 
treated) effluents tested but, on E. coli (H2S+), 
they ranged from <1100/ml in oxidation pond 
effluents to 1100/100 ml in primary treated 
meatworks effluent. Thus, phage 80 appears to be a 
suitable tracer for both raw and treated sewage but 
phi MWD 1 may only be suitable for use in sec- 
ondary treated effluent. In frozen samples, concen- 
trations of both tracer phages were reduced by 
90% within 2 days, but decreased more slowly 
over the following 68 days to around 5% of the 
original (unfrozen) titre. In a field test, the two 
phages were used simultaneously to trace the 
movement of oxidation pond effluents down a 
river system. Freezing samples for later assay in- 
creased sampling program flexibility and eliminat- 
ed overgrowth interference from sewage bacteria. 
The lack of simple, reliable, and universally appli- 
cable concentration techniques limits the wide- 
spread use of bacteriophages as sewage tracers. 
(Alexander-PTT) 

W88-07604 


BULK SEDIMENT BIOASSAYS WITH FIVE 
SPECIES OF FRESH-WATER OLIGO- 
CHAETES. 


National Swedish Environmental Protection 
Board, Environmental Quality Lab., Freshwater 
Section, Box 8005, S-750 08 Uppsala, Sweden. 
For primary bibliographic entry see Field SC. 
W88-07611 


EFFECT OF TOXICANTS ON ALGAL SINKING 
RATES 


‘2 
Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 
For primary bibliographic entry see Field 5C. 
W88-07612 


ASSESSMENT OF THE BACTERIOLOGICAL 
QUALITY OF RURAL GROUNDWATER SUP- 
PLIES IN NORTHERN WEST VIRGINIA, 

West Virginia Univ., Morgantown. Div. of Plant 
and Soil Sciences. 

J. E. Sworobuk, C. B. Law, and G. K. Bissonnette. 
Water, Air, and Soil Pollution WAPLAC, Vol. 36, 
No. 1/2, p 163-170, November 1987. 6 tab, 15 ref. 


Descriptors: *Coliforms, *Groundwater pollution, 
*Bioassay, *Microbiological studies, Microorga- 
nisms, Feces, Water supply systems, Wells, Bacte- 
ria, Rural aredas, Streptococcus. 


A bacteriological survey was performed on 155 
untreated, individual, rural groundwater supplies 
which included drilled wells, dug wells, and 
springs. Of these, 105 exceeded the Environment 
Protection Agency (EPA) maximum contaminant 
level of one total coliform per 100 mL. Repeat 
sampling for 87 of the unacceptable 105 supplies 
indicated that 76 again exceeded the EPA standard 
limit. Masked coliforms were detected through 
confirmation tests in 11 water supplies that exhibit- 
ed excessive noncoliform colonies (> 50 CFU’s/ 
membrane filter). Also, 48% of the supplies con- 
tained fecal coliforms and 62% contained fecal 
streptococci. Bacterial densities were related to the 
type of water supply with drilled wells containing 
fewer total coliforms, fecal coliforms, fecal strepto- 
cocci, and heterotrophic plate count bacteria than 
dug wells or springs. Water supplies that were 
shallower, older, and lacking adequate casing char- 
acteristically were more heavily contaminated 
with sanitary indicator bacteria than supplies that 
were deeper, of more recent construction, and 
with sufficient casing. (Author’s abstract) 
W88-07613 


DESIGN AND USE OF A COLLECTOR FOR 
THE IN SITU ISOLATION OF PARTICULATE 


= ORGANIC SPECIES IN PRECIPITA- 
Oregon State Univ., Newport. Hatfield Marine 
Science Center. 

M. A. Mazurek, B. R. T. Simoneit, L. J. Standley, 
D. Friedman, and C. Beeman. 

Water, Air, and Soil Pollution WAPLAC, Vol. 36, 
No. 1/2, p 171-192, November 1987. 7 fig, 3 tab, 49 
_ “xt Grants ATM 81-16622 and ATM 81- 
18101. 


Descriptors: *Analytical methods, *Measuring in- 
struments, *Simulated rainfall, *Particulate matter, 
*Organic carbon, *Rainfall, Chromatography, Pol- 
lutant identification, Water pollution sources, Air 
pollution, Extraction. 


Extracts of particulate organic matter were exam- 
ined for discrete rainfall events from metropolitan 
Los Angeles, California, using an in situ filtration 
technique. Filtration efficiency was 98% for the 
collection of extractable organic C associated with 
particles having nominal diameters >0.22 microns. 
Organic background levels of <260 ng per sample 
were determined. Rainwater particle samples were 
extracted with repeated hexane and 
benzene:isopropanol (2:1) solvent additions using 
ultrasonic agitation. Extract mixtures were quanti- 
fied by high-resolution gas chromatography 
(HRGC) and were adjusted for component losses 
with perdeuterated recovery standards. Yields for 
the neutral fractions ranged from 130 to 669 micro- 
grams with flux rates corresponding to 371 to 1097 
micrograms/sq m/day. Aliquots of the neutral sol- 
vent extracts were derivatized with diazomethane 
to convert acidic hydroxy and carboxylic acid 
groups to the respective methyl ether and methyl 
ester analogs. This step produced increased yields 
of 8 to 188%, and resulted in yields for the acid + 
neutral extracts that ranged from 374 to 868 micro- 
grams with flux rates of 591 to 2343 micrograms/ 
sq m/day. Source identification was conducted by 
high-resolution gas chromatography/mass spec- 
trometry (HRGC/MS) analyses. Molecular analy- 
ses indicated major anthropogenic contributions 
from petroleum and combustion sources, and for 
some samples, the significant input of microbial 
lipid components as well. Minor amounts of vascu- 
lar plant waxes were also present. These mixed 
inputs of both anthropogenic and biogenic materi- 
als compared closely with previous source deter- 
minations for carbonaceous aerosol particles in the 
Los Angeles air basin. (Author’s abstract) 
W88-07614 


ENHANCED FLUORESCENCE DETECTION 
OF DANSYL DERIVATIVES OF PHENOLIC 


TION TO CHLOROPHENOLS IN 
WATER, 

Dept. of Analytical Chemistry, Free Univ., De 
Boelelaan 1083, 1081 HV Amsterdam, The Nether- 
lands. 

C. de Ruiter, J. F. Bohle, G. J. de Jong, U. A. T. 
Brinkman, and R. W. Frei. 

Analytical Chemistry ANCHAM, Vol. 60, No. 7, 
p 666-670, April 1988. 5 fig, 1 tab, 23 ref. 


Descriptors: *Analytical methods, *Pollutant iden- 
tification, *Measuring instruments, *Chlorophen- 
ols, *Phenols, *Fluorescence, *Photochemical re- 
actions, Detection limits, Calibrations, Chromatog- 
raphy, Performance evaluation, Organic com- 
pounds, River water. 


Photochemical decomposition by ultraviolet (UV) 
irradiation of dansyl derivatives of phenolic com- 
pounds in methanol-water mixtures leads to the 
formation of highly fluorescent dansyl-OCH3. 
With substituted phenols as model compounds, it is 
demonstrated that inductive effects, caused by the 
substituents, play a major role in the gain in fluo- 
rescence signal (up to 8000-fold) that is obtained 
after postcolumn UV irradiation of the dansyl de- 
rivative, compared to that of the nonirradiated 
derivative. The optimal irradiation time for the 
dansyl derivatives now have a comparable limit of 
detection of approximately 200 pg (S/N = 3). The 
calibration curve of dansylated pentachlorophenol, 
using the postcolumn photochemical reactor under 





optimal conditions, is linear over at least 3 orders 
F magnitdde with a correlation coefficient of 
~ 0.9999 (n = 9). Application of the system to the 
liquid chromatographic determination of highly 
chlorinated phenols in river water is presented. 
The repeatability of the system for a river water 
sample, spiked with 1 ppb pentachlorophenol, is 
2.4% relative standard deviation (n = 5). (Au- 
thor’s abstract) 

W88-07633 


DETERMINATION OF TRACE METALS IN 
MARINE BIOLOGICAL REFERENCE MATE- 
RIALS BY INDUCTIVELY COUPLED PLASMA 
MASS SPECTROMETRY, 

Analytical Chemistry Section, Chemistry Div., 
National Research Council of Canada, Ottawa, 
Ontario, Canada K1A OR9. 

D. Beauchemin, J. W. McLaren, S. N. Willie, and 

Berman. 


S.S. 
ytical istry ANCHAM, Vol. 60, No. 7, 
p 687-691, April 1988. 2 fig, 7 tab, 20 ref. 


Descriptors: *Analytical methods, *Pollutant iden- 
tification, *Measuring instruments, *Tissue analy- 
sis, *Heavy metals, *Spectrometry, Isotope studies, 
Detection limits, Performance evaluation, Sodium, 
Magnesium, Iron, Manganese, Cobalt, Nickel, 
Copper, Zinc, Arsenic, Cadmium, Mercury, Lead, 
Chromium, Dogfish. 


Inductively coupled plasma mass spectrometry 
(ICP-MS) was used for the analysis of two marine 
biological reference materials (dogfish liver tissue 
(DOLT-1) and dogfish muscle tissue (DORM-1)). 
The materials were put into solution by digestion 
in a nitric acid/hydrogen peroxide mixture. Thir- 
teen elements (Na, Mg, Cr, Fe, Mn, Co, Ni, Cu, 
Zn, As, Cd, Hg, and Pb) were then determined. 
Accurate results were obtained by standard addi- 
tions or isotope dilution techniques for all of these 
elements in DORM-1 and for all but Cr in DOLT- 
1. (Author’s abstract) 

W88-07634 


DETERMINATION OF TRIBUTYLTIN IN TIS- 
SUES AND SEDIMENTS BY GRAPHITE FUR- 
NACE ATOMIC ABSORPTION SPECTROME- 


TRY. 
Moss Landing Marine Labs., California Dept. of 
Fish and Game, Moss Landing, California 95039. 


poe va St henson, and D. R. Smith. 
Chemistry ANCHAM, Vol. 60, No. 7, 
7 690598, April 1988. 3 tab, 14 ref. 


Descriptors: *Analytical methods, *Pollutant iden- 
tification, *Measuring instruments, *Tissue analy- 
sis, *Spectrometry, *Tributyltin, *Sediments, Ex- 
traction, Organic compounds, Performance evalua- 
tion, Detection limits, Tin. 


A method for the determination of tributyltin 
(TBT) in tissue and sediments has been developed 
for environmental samples. The technique involves 
extraction with methylene chloride and isolation of 
TBT from mono- and dibutyltin with a sodium 
hydroxide wash. The TBT is then back extracted 
and converted to elemental Sn with nitric ‘acid. 
Analysis is by Zeeman graphite furnace atomic 
absorption spectrophotometry. Recoveries of 
spiked samples were between 99% for various 
sediments. The limit of quantification was 0.0025 
micrograms/g for tissue (on a wet weight basis). 
This technique was developed in response to the 
need to process. large numbers of environmental 
samples with a minimum time investment. (Au- 
thor’s abstract) 

W88-07635 


BIOMONITORING OF LOW LEVELS OF 
MERCURIAL DERIVATIVES IN WATER AND 
SOIL BY ALLIUM MICRONUCLEUS ASSAY, 
Berhampur Univ. (India). Dept. of Botany. 

S. Dash, K. K. Panda, and B. B. Panda. 

Mutation Research MUREAV, Vol. 203, No. 1, p 
11-21, February 1988. 5 fig, 4 tab, 37 ref. DOE 
India Project No. 19/3/87-RE. 


Descriptors: *Analytical methods, *Pollutant iden- 
tification, *Bioassay, *Allium, *Mercury, *Micron- 
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ucleus test, Fungicides, Disinfectants, Aquatic 
plants, Heavy metals, Bioaccumulation, Bioindica- 
tors, Water pollution effects, Detection limits, 
Mercuric chlorides, Mercuric acetates, Emisan-6, 
Plants, Roots, Mitosis. 


The Allium micronucleus (MNC) assay was devel- 
oped to monitor low levels of mercury in aquatic 
and terrestrial environments. Four mercurial de- 
rivatives namely mercuric chloride (MC), methyl 
mercuric chloride (MMC), phenyl mercuric ace- 
tate (PMA) and a methoxy ethyl mercuric chloride 
based fungicide, Emisan-6, were tested to assess 
the sensitivity and versatility of the Allium MNC 
assay. Allium bulbs were set directly on water and 
soil contaminated with known levels of mercurial 
derivatives (0.0001-10.00 ppm). On the Sth day the 
endpoints measured were root length, mitoses with 
spindle abnormality and cells with MNC in root 
meristems. The effective concentrations of the test 
chemicals that cause 50% of root length as com- 
pared to control (ECS0) were determined from 
dose-response curves so obtained. The lowest ef- 
fective concentration tested (LECT) and highest 
ineffective concentration tested (HICT) for each of 
the mercurial derivatives for the induction of spin- 
dle malfunction and MNC were determined. It was 
found that ECSO0, LECT and HICT values for 
mercurial derivatives in soil were higher than 
those in water. The frequencies of cells with MNC 
and mitoses with spindle abnormality were highly 
correlated indicating that MNC is a good parame- 
ter of spindle malfunction. The present approach 
increased the sensitivity of the Allium assay by 10- 
fold, the detection limit being 0.001-0.1 ppm and 
0.1-1.0 ppm in aquatic and terrestrial environments 
respectively, depending on the species of mercury. 
(Author’s abstract) 

W88-07637 


LEGIONELLA PNEUMOPHILA: COMPARI- 
SON OF ISOLATION FROM WATER SPECI- 
MENS BY CENTRIFUGATION AND FILTRA- 


TION, 

Public Health Laboratory, Level 6/7, John Rad- 
cliffe Hospital, Headington, Oxford OX3 9DU, 
England. 

R. J. Brindle, P. J. Stannett, and R. N. Cunliffe. 
Epidemiology and Infection, Vol. 99, No. 2, p 241- 
247, October, 1987. 2 fig, 4 tab, 6 ref. 


Descriptors: *Legionella, *Isolation, *Water analy- 
sis, *Bacterial analysis, *Centrifugation, *Filtra- 
tion, Filters, Membrane filters, Bacteria, Aquatic 
bacteria, Pathogenic bacteria, Culture media, 
Agars, Density, Population density. 


Membrane filtration and centrifugation were com- 
pared for the isolation of Legionella pneumophila 
from seeded water samples. Using samples of vary- 
ing concentration, the optimum speed and time of 
centrifugation were determined and the relation- 
ship between the number of organisms present in 
the water and the proportion recovered was exam- 

ined. Following this, sequential routine environ- 
mental waters were filtered and centrifuged in 
parallel. Centrifugation and filtration using nitro- 
cellulose filters were found to be comparable. The 
optimum speed and time of centrifugation was 
approximately 6000 g for 10 min. There was a 
constant proportion of viable organisms recovered 
irrespective of the concentration in the unspun 
samples. It is concluded that centrifugation has the 
advantage of saving time and effort, and that use of 
different filter materials might reduce the loss that 
occurs from electrostatic attraction of organisms to 
the filter surface. (Doria-PTT) 

W88-07665 


NEW SEROVAR MOGDENI OF SEROGROUP 
TARASSOVI OF LEPTOSPIRA INTERRO- 
GANS ISOLATED FROM A SEWAGE PLANT 
IN ENGLAND, 

Leptospira Reference Laboratory, Public Health 
Laboratory Service, Colindale, London, England. 
J. D. Coghlan, and E. Kmety. 

Epidemiology and Infection, Vol. 99, No. 2, p 373- 
377, October, 1987. 3 tab, 10 ref. 


Descriptors: *Leptospira, *Wastewater facilities, 
*England, *Isolation, *Public health, *Sewage bac- 
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teria, Bacterial analysis, Wastewater analysis,r 
analysis, Microbiological studies, Bacteria, Patho- 
genic bacteria,ge, Animal diseases, Epidemiology. 


Among 30 strains of leptospires isolated from sam- 
ples of sewage taken in 1977 before and during 
treatment at two sewage plants in England, only 
one appeared to belong to Leptospira interrogans, 
the species that comprises the leptospires that are 
pathogenic to man and animals. That strain, Comp- 
ton 746, was isolated from settled sewage, before 
treatment at a treatment plant that deals mainly 
with human sewage. The strain was shown sero- 
logically to belong to serogroup Tarassovi and 
appears to represent a new serovar that has been 
named —_ after the name of the sewage plant 
Mogden, from which it was isolated. It is. not 
known how the strain came to be in sewage nor 
what was the animal source. (Author’s abstract) 
W88-07666 


BACTERIOLOGICAL QUALITY OF TRADI- 
TIONAL WATER SOURCES IN NORTH-EAST- 
ERN IMO STATE, NIGERIA, 

London School of Hygiene and Tropical Medicine 
(England). Dept. of Tropical Hygiene. 

D. Blum, S. R. A. Huttly, J. I. Okoro, C. Akujobi, 
and B. R. Kirkwood. 

Epidemiology and Infection, Vol. 99, No. 2, p 429- 
437, October, 1987. 4 fig, 1 tab, 13 ref. 


Descriptors: *Water quality, *Bacterial analysis, 
*Water analysis, *Drinking water, © *Nigeria, 
*Public health, Ponds, Rivers, Springs, Wells, Bac- 
teria, Coliforms, Streptococcus, Water pollution, 
Filters, Membrane filters, Filtration, Epidemiolo- 
gy. 


Monthly bacteriological water testing of tradition- 
al water sources (ponds, rivers, unprotected 
springs, traditional wells) used by five villages in 
north-eastern Imo State, Nigeria was conducted 
during the period January, 1983 to August, 1985. 
The membrane-filtration technique was used to 
detect fecal coliforms (FC) and fecal streptococci 
(FS). Evidence of fecal pollution was seen 
throughout the year for all water sources. During 
the study period, the monthly geometric mean 
counts per 100 ml of water (all sources combined) 
ranged from 760 to 17,877 for FC and from 678 to 
17,394 for FS. The peak period of fecal pollution 
occurred during the transition between the dry and 
wet seasons and in the early wet season. During 
this peak pollution season (February-May), the 
geometric mean counts were 2.5-7.2 times higher 
than in the remaining part of the year for all source 
types except rivers, with ponds being the most 
heavily polluted. Preliminary findings are present- 
ed on the sensitivity and specificity of the standard 
membrane-filtration technique for enumerating FC 
in this tropical environment. The implications for 
the environmental control of waterborne and hy- 
giene-related diseases are discussed. (Author’s ab- 
stract) 

W88-07667 


BACTERIOLOGICAL QUALITY OF BOTTLED 
NATURAL MINERAL WATERS, 

Public Health Laboratory, University Hospital of 
Wales, Heath Park, Cardiff CF4 4XW, Wales. 
P. R. Hunter, and S. H. Burge. 

Epidemiology and Infection, Vol. 99, No. 2, p 439- 
443, October, 1987. 1 tab, 14 ref. 


Descriptors: *Bacterial analysis, *Water analysis, 
*Mineral water, *Public health, *Drinking water, 
*Water quality, Microbiological studies, Bacteria, 
Pathogenic bacteria, Coliforms, Aeromonas, Con- 
tamination, Staphylococcus, Public health. 


Fifty-eight bottles of natural mineral water taken 
from the point of sale were examined bacteriologi- 
cally. Of these, 29 were carbonated and 29 still. No 
coliforms or Aeromonas spp. were isolated from 
any sample. High bacterial counts were found, 
particularly in the still waters. There was no signif- 
icant difference between total viable counts from 
domestic and imported waters. Most of the orga- 
nisms isolated in the total counts were Gram- 
negative rods, although Gram-positive organisms 
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were also isolated. There were no differences in 
the provisional identification of organisms isolated 
from carbonated and still waters or from those 
waters yielding high or low counts. Gram-positive 
cocci were further identified, some of which were 
known human commensals, suggesting contamina- 
tion of the waters prior to bottling. It is concluded 
that bottled natural mineral waters are not as mi- 
crobiologically pure as some suppliers may claim, 
and that these waters should not be used as drink- 
ing water for infants. (Doria-PTT) 

W88-07668 


DETERMINATION OF PHENOL IN WATER 
BY FLOW INJECTION ANALYSIS, 

Tecator AB, Box 70, S-263 01 Hoganas, Sweden. 
J. Moller, and M. Martin. 

Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 329, No. 6, p 728-731, January, 
1988. 6 fig, 6 tab, 9 ref. 


Descriptors: *Phenols, *Chemical analysis, *Water 
analysis, *Flow injection analysis, *Automation, 
Industrial wastes, Condensation, Sample prepara- 
tion, Chloroform, Dyes, Detection limits, Distilla- 
tion, Reagents, Photometry, Spectrophotometry. 


An automated procedure for determining phenol 
was described by adapting the 4-aminoantipyrine 
method to flow injection analysis (FIA). Two 
manifolds were developed, one for the direct de- 
termination of phenol in the aqueous phase, and 
one using chloroform extraction in a new extrac- 
tion manifold. A maximum sensitivity enhance- 
ment of 3.5 was obtained compared to the direct 
FIA manifold. The detection limit was 0.005 ppm 
phenol. A forced steam distillation method is also 
described, allowing the distillation of phenols 
within 2-5 minutes. (Doria-PTT) 

W88-07679 


MENTAL STUDIES ON THE COPRE- 
CIPITATION OF NANOGRAM QUANTITIES 
OF SOME METALS WITH THE DIMETHYLG- 
LYOXIME/NI/1-(2-PYRIDYLAZO)-2- 
NAPHTHOL COMPLEX AND THEIR DIRECT 
DETERMINATION. BY ATOMIC ABSORP- 
TION SPECTROMETRY USING AN INNER 
MINIATURE CUP FOR THE SOLID SAM- 
PLING TECHNIQUE: APPLICATION TO NAT- 
URAL WATERS, 

Kitami Inst. of Tech., Hokkaido (Japan). 

I. Atsuya, and K. Itoh. 

Fresenius’ Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 329, No. 7, p 750-755, January, 
1988. 5 fig, 6 tab, 21 ref. Ministry of Education 
(Japan) Grant-in-Aid No. B-61470033. 


Descriptors: *Precipitation, *Trace metals, *Che- 
lating agents, *Atomic absorption, *Atomic spec- 
trophotometry, *Water analysis, *Chemical analy- 
sis, Photometry, Sampling, Heavy metals, Cadmi- 
um, Copper, Manganese, Lead, Zinc, Lakes, Sea- 
ea Standard deviation, Reagents, Detection 
imits. 


A new easy, sensitive, and accurate AAS method 
using an inner miniature cup in conjunction with a 
cupped type electrothermal graphite furnace for 
the solid sampling technique was proposed for the 
determination of sub-ppb levels of Cd, Cu, Mn, Pb, 
and Zn in lake or sea water. It implies direct 
measurement of the coprecipitate obtained by 
using a combination of dimethylglyoxime (DMG) 
and nickel ion as carrier element and 1-(2- pyridy- 
lazo)-2-naphthol (PAN) as an auxiliary complexing 
agent. Fundamental studies on the coprecipitation 
with the DMG/Ni/PAN complex have been car- 
ried out to determine sub-ppb levels of elements in 
water samples. The analytical sensitivity compared 
with a conventional method using GF-AAS was 
increased at least 1,000-fold, because the measure- 
ment of the coprecipitates was without redissolu- 
tion. The standard deviations for 0.1- 0.5 ppb Mn 
in water samples were found to be 1-5%. (Author’s 
abstract) 

W88-07680 


ISOLATION OF CHLORINATED HYDROCAR- 
BONS FROM PETROLEUM HYDROCAR- 


BONS FOR MASS SPECTROMETRIC IDENTI- 
FICATION, 

International Lab. of Marine Radioactivity, 
Monaco-Ville (Monaco). 

V. de Simone, E. Fogelqvist, R. Schneider, and J. 
Pasanau. 

Toxicological and Environmental Chemistry 
TXECBP, Vol. 16, No. 1, p 51-60, 1987. 3 fig, 3 
tab, 7 ref. 


Descriptors: *Chlorinated hydrocarbons, *Pollut- 
ant identification, *Hydrocarbons, *Separation 
techniques, *Mass spectrometry, *Chromatogra- 
phy, Organochlorine compounds, Aliphatic hydro- 
carbons, Insecticides. 


Electron impact ionization mass spectrometric 
(MS) confirmation of organochlorine insecticides 
and polychlorinated biphenyls (PCBs) in extracts 
from environmental samples cleaned up for elec- 
tron capture detection gas chromatography (GC) 
analysis is often hampered by the presence of pe- 
troleum hydrocarbons, usually appearing in con- 
centrations highly above, and interfering with, 
those of organochlorine compounds. A clean-up 
procedure is presented, by which the organochlor- 
inated compounds are isolated from aliphatic as 
well as polyaromatic (petroleum) hydrocarbons 
through a gel permeation high performance liquid 
chromatography (HPLC) and adsorption chroma- 
tography on silica microcolumns. Gel permeation 
HPLC separation gives three fractions containing, 
in order of elution: (1) aliphatic hydrocarbons, (2) 
chlorinated hydrocarbons except hexachloroben- 
zene, and (3) aromatic hydrocarbons with hexach- 
lorbenzene. Subsequent silica microcolumn chro- 
matography of the third fraction, separates hexach- 
lorobenzene from the aromatic hydrocarbons. 
Combination of the fraction containing the chlorin- 
ated hydrocarbons from the HPLC separation (the 
second fraction eluted) with the fraction contain- 
ing hexachlorobenzene from the microcolumn sep- 
aration gives a mixture of organochlorine com- 
pounds which can be confirmed by GC-MS with- 
out interference from petroleum hydrocarbons. 


W88-07696 


RAPID STATISTICAL CORRELATION BE- 
TWEEN POLLUTION SOURCES AND 
MARINE CONCENTRATIONS, 

Institute of Oceanography, Bulgarian Academy of 
Sciences, 9000 Varna, Bulgaria. 

G. Andreev, and V. Simeonov. 

Toxicological and Environmental Chemistry 
Lae od Vol. 16, No. 1, p 69-73, 1987. 2 fig, 16 
ref. 


Descriptors: *Path of pollutants, *Marine environ- 
ment, *Water pollution sources, *Correlation anal- 
ysis, Distribution graphs, Statistical methods, Pol- 
lutants, Fluoride, Hydrogen ion concentration, 
Ammonia, Phosphates, Heavy metals. 


An easy approach for rapid estimation of the con- 
nection between concentration of inorganic pollut- 
ants in the marine environment and the distance 
from the possible source of pollution is suggested. 
The sampling, required analytical work and con- 
centrations of ten components characterizing inor- 
ganic pollution of the marine environment were 
reported previously. The components determined 
were: fluoride, pH, ammonia (by potentiometry 
with ion-selective electrodes), phosphate, iron 
(with and without sample filtration), copper (spec- 
trophotometrically determined with and without 
sample filtration), lead, cadmium, zinc, and mercu- 
ry. The correlation coefficient for each couple of 
pollutants was determined and distribution graphs 
of the calculated correlation coefficients were con- 
structed. The graphs can be used to estimate the 
connection between pollution factors (concentra- 
tion of pollutants) and possible anthropogenic ac- 
tivities (distance from the coast) and to determine 
the region of influence of a given polluting source 
or group of sources. It is suggested that the ap- 
proach be applied to bigger data sets from different 
marine systems and for different pollutants in order 
to check its indicator ability. (Wood-PTT) 
W88-07697 


CLEANUP OF BIOLOGICAL EXTRACTS BY A 
PASTEUR PIPETTE COLUMN AND A COM- 
PARISON OF IN VIVO-ACCUMULATED 
CHLORINATED PESTICIDE RESIDUES WITH 
OTHER CLEANUP SYSTEMS, 

Chemistry Branch, Biological and Chemical Re- 
search Institute, PMB 10, Rydalmere, NSW, 2116, 
Australia. 

N. Ahmad, R. S. Marolt, and G. Singh. 

Journal of Environmental Science and Health (B) 
JPFCD2, Vol. 23, No. 1, p 69-83, February 1988. 5 
tab, 6 ref. 


Descriptors: *Chromatography, *Pollutant identi- 
fication, *Separation techniques, *Pasteur pipettes 
columns, *Pesticides, Monitoring, Comparison 
— Pollutants, Detection limits, DDT, Meta- 
bolites. 


Biological samples were extracted with a new sol- 
vent system consisting of n-hexane/acetone (60:40) 
and 1 mL of the concentrated extract was eluted 
through a pasteur pipette column prepacked with 
alumina (0.3 g) and silicic acid (0.25 g) with 10 mL 
n-hexane (containing 4% acetone). The fat and 
other co-extractives are retained by the column 
and clear eluate is directly injected on a GLC 
column for determination on electron capture de- 
tector. A comparison of the pasteur pipette clean- 
up with the modified method of Cole et al. on 41 
samples of fish, the One Step Method on 86 sam- 
ples of fish, and the method of Maunder at al. on 
10 types of wildlife (100 samples) was made. The 
pasteur pipette method gives results which are 
significantly higher (p>0.5) than the other meth- 
ods except the One Step Method. The new method 
is quick, inexpensive, accurate and suitable for 
monitoring residues in the environment and ana- 
lyzing single carcasses in the abattoirs. Its detec- 
tion limit is 0.01 micrograms/gram for DDT and 
its metabolites. (Wood-PTT) 

W88-07713 


SUMMARY OF DATA FROM A _ TOXICS 
SCREENING SURVEY OF THE LOWER SUS- 
QUEHANNA RIVER AND MAJOR TRIBUTAR- 
IES. 


’ 
Susquehanna River Basin Commission, Harrisburg, 
PA. 


For primary bibliographic entry see Field 5B. 
W88-07718 


WATER QUALITY AND _ BIOLOGICAL 
SURVEY OF THE CHEMUNG RIVER SUBBA- 
SIN, 


Susquehanna River Basin Commission, Harrisburg, 
PA. 


For primary bibliographic entry see Field 5B. 
W88-07722 


NUTRIENT MONITORING OF THE LOWER 
SUSQUEHANNA RIVER AND SELECTED 
TRIBUTARIES, OCTOBER 1, 1984 - SEPTEM- 
BER 30, 1986: INTERIM REPORT, 

Susquehanna River Basin Commission, Harrisburg, 
PA. 


For primary bibliographic entry see Field 7A. 
'W88-07737 


COMPARISON OF DISSOLVED AND LEACH- 
ABLE TRACE METALS IN LOS ALAMOS 
DRINKING WATER SUPPLY AND DISTRIBU- 
TION SYSTEM SPECIMENS, 

Los Alamos National Lab., NM. 

R. D. Robinson, and D. Knab. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-012082. 
Price codes: A02 in paper cop’ y, AOL i in microfiche. 
Report No. LA--11042-MS, aly 1987. 12 p, 6 tab, 
2 ref, append. 


Descriptors: *Water distribution, *Trace metals, 

*Los Alamos, *Drinking water, *Pollutant identifi- 

cation, *Water quality, Arsenic, Barium, Chromi- 

“ Cadmium, Heavy metals, Comparison studies, 
d. 





Leachable and dissolved priority pollutant trace- 
metal concentrations were determined in a subset 
of specimens from the Los Alamos Drinking 
Water Supply and Distribution System. Leachable 
lead concentrations obtained, although below the 
Environmental Protection Agency’s Maximum 
Contaminant Level, averaged 10 micrograms/L 
compared with the < 1 microgram/L for the 
dissolved species. Differences were also observed 
between leachable and dissolved concentrations 
for arsenic, barium, chromium and cadmium, but 
these may be due to a lack of analytical precision. 
The observed differences in concentrations be- 
tween leachable and dissolved metals support an 
expanded analytical program to include all the 
specimens collected from the Los Alamos Drink- 
ing Water Supply and Distribution System. The 
expanded program should also include analysis for 
the seco pollutant metals copper, iron, man- 
ganese, and zinc and a comparison of leachable, 
total sus led solids and total metals to determine 
if the differences in concentrations are due to inad- 
equate sample preservation or the presence of non- 
dissolved species. (Author’s abstract) 

W88-07747 


ORGANIC SOLUTE PROFILE OF WATER 
FROM RIO BLANCO RETORT 1, 

Western Research Inst., Laramie, WY. 

For primary bibliographic entry see Field 5B. 
W88-07773 


CARCINOGENIC EFFECTS OF ARSENIC 
COMPOUNDS IN DRINKING WATER, 
University of the Pacific, Stockton, CA. School of 


Pharmacy. 
For primary bibliographic entry see Field 5C. 
W88-07779 


ORGANIC POLLUTANTS IN WATER: SAM- 
PLING, ANALYSIS, AND TOXICITY TESTING. 
Advances in Chemistry series, No. 214. Developed 
from a Symposium Sponsored by the Divisions of 
Environmental and Analytical Chemistry at the 
188th Meeting of the American Chemical Society, 
Philadelphia, Pennsylvania, August 29-31, 1984. 
American Chemical Society, Washington, DC. 
1987. 797 p. Edited by I. H. Suffet and M. Ma- 
laiyandi. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, *Water pollution, 
Chemical analysis, Resins, Drinking water, Toxici- 
ty, Reverse osmosis, Membrane processes. 


This book deals with developing analytical proto- 
cols for concentrating organics for toxicity testing; 
isolating nonpolar and polar organics from water; 
and using reverse osmosis, synthetic polymers, and 
other methods for composite samples. All of the 
analytical methods discussed are based on phase- 
transfer processes in which the compound is isolat- 
ed by a second phase (e.g., solvent or resin) or 
separated by a membrane phase. Regulatory as- 
pects of using biological testing are also presented. 
Although the U.S. EPA is proposing maximum 
contaminant levels for specific chemicals in drink- 
ing water, the agency is still interested in seeing if 
a surrogate toxicity measure can be used to replace 
specific chemical analysis for chemicals of health 
concern. Also, the Denver Water Board is current- 
ly developing a reuse water treatment system and 
is planning to isolate organics from the drinking 
water for the purpose of biological testing. Denver 
projects that it will use 10% direct drinking water 
reuse of reclaimed wastewater if the reuse water 
can be proved to be as healthy as its present water 
supply. A panel discussion at the end’ of the book 
describes the potential biolobical hazards of drink- 
ing water and the needs and applications of the 
analytical methods presented in the book. (See 
W88-07784 thru W88-07819) (Lantz-PTT) 
W88-07783 


CONCENTRATION TECHNIQUES FOR ISO- 
LATING ORGANIC CONSTITUENTS IN ENVI- 
RONMENTAL WATER SAMPLES, 

Oak Ridge National Lab., TN. 

R. L. Jolley, and I. H. Suffet. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


IN: Organic Pollutants in Water: Sampling, Analy- 
sis, Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 3-14, 2 tab, 58 ref. DOE 
Contract No. DE-AC05-840R21400. 


Descriptors: *Chemical analysis, *Organic com- 
pounds, *Pollutant identification, *Water analysis, 
*Water sampling, *Concentration techniques, Lyo- 
philization, Vacuum distillation, Membrane proc- 
esses, Solvents, Resins. 


Solutions must be concentrated or the constituents 
must be isolated before trace amounts of various 
organics present as complex mixtures in environ- 
mental water samples can be chemically analyzed 
or tested for toxicity. A major objective is to 
concentrate or isolate the constituents with a mini- 
mum of chemical alterations to optimize the gen- 
eration of useful information. Factors to be consid- 
ered in selecting a concentration technique include 
the nature of the constituents (e.g., volatile, nonvo- 
latile), volume of the sample, and analytical or test 
system to be used. The principal methods currently 
in use involve (1) concentration processes to 
remove water from the samples (e.g., lyophiliza- 
tion, vacuum distillation, and passage through a 
membrane) and (2) isolation processes to separate 
the chemicals from the water (e.g., solvent extrac- 
tion and resin adsorption). Lyophilization is recom- 
mended for sample volumes < 100 L when concen- 
trates with high concentration factors are neces- 
sary. Ultrafiltration may also be used. For sample 
volumes >100 L when medium range concentra- 
tion factors are required, successive ultrafiltration 
and dialysis, or reverse osmosis, are feasible. 


(Lantz-PTT) 


INTERIM PROCEDURES FOR PREPARING 
ENVIRONMENTAL SAMPLES FOR MUTAGE- 
NICITY (AMES) TESTING, 

S-CUBED, Division of Maxwell Labs., San Diego, 


CA. 

P. J. Marsden, D. F. Gurka, L. R. Williams, J. S. 
Heaton, and J. P. Hellerstein. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 15-38, 6 fig, 27 ref. 


Descriptors: *Sample preparation, *Mutagenicity, 
*Pollutant identification, *Water pollution effects, 
*Ames test, Organic compounds, Environmental 
effects, Chemical analysis, Dimethyl sulfoxide, 
Water sampling, Wastewater composition. 


Protocols for preparing six environmental sample 
types prior to the Ames Salmonella assay were 
proposed at a recent 1 discussion sponsored by 
the U.S. EPA and the US. Army. Air particles, 
soil-sediment, and solid waste are extracted with 
dichloromethane, concentrated, and solvent ex- 
changed into dimethyl sulfoxide (DMSO). Organ- 
ics in water and wastewater are absorbed onto 
XAD columns, then eluted with hexane-acetone, 
solvent reduced, and exchanged into DMSO. Non- 
aqueous liquids are assayed directly and as concen- 
trates before they are solvent exchanged to 
DMSO. If bacterial toxicity or lack of dose re- 
mn is observed in the Ames assay of extracts, 
the extracts are fractionated prior to solvent ex- 
change. These are interim methods and have not 
been subjected to policy review of the U.S. EPA 
or the U.S. Army. (See also W88-07783) (Author’s 
abstract) 

W88-07785 


CONCENTRATION TECHNIQUES AIMED AT 
THE ASSIGNMENT OF ORGANIC PRIORITY 
POLLUTANTS, 

National Inst. of Public Health and Environmental 
Hygiene, P.O. Box 150, 2260 AD Leidschendam, 
The Netherlands. 

G. J. Piet, J. A. Luijten, and R. C. C. Wegman. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washingt, DC. 1987. p 39-61, 10 fig, 5 tab, 36 
ref. 


Descriptors: *Pollutant identification, *Water pol- 
lution effects, *Organic compounds, *Water analy- 
sis, *Priorities, Chemical analysis, Concentration 
techniques, Case studies, Toxicity, Fish, Dioxins, 
Polychlorinated compounds, Bioconcentration, 
Adsorption, Membrane processes, Ion exchange. 


Environmental research should preferably be 
effect-oriented to assign and define priority pollut- 
ants and compound-directed to control pollution 
within existing and protected legislation. In an 
integral concept, concentration techniques and in- 
strumental measurement of organic priority pollut- 
ants must be appropriate and available for various 
environmental compartments. Multi-component 
concentrates derived from environmental samples 
have been submitted to biological test systems to 
measure the effect parameters followed by analyti- 
cal-chemical characterization. Methodologies (bio- 
concentration, adsorption-desorption, cryogenic 
trapping, electric fields, membrane filtration, ion 
exchange, centrifugation, liquid extraction, gas 
stripping, freeze wey and distillation) and 
criteria (representative for effects, representative 
for compounds, sufficient material for statistic reli- 
ability, sufficient material for time series (trends), 
compatible with test system, background and arti- 
facts known, problem oriented, maximum selectivi- 
ty) in assigning priority pollutants, the interface 
and transit function of concentration techniques, 
and the criteria for concentration techniques in 
these functions as described. As illustrative appli- 
cations, toxicity and mutagenicity of surface water, 
mutagenicity of fish bile extract, and isolation and 
instrumental measurement of polychlorinated di- 
benzofurans and polychlorinated dioxins are pre- 
sented. (See also W88-07783) (Lantz-PTT) 
W88-07786 


ANALYTICAL METHODS FOR THE DETER- 
MINATION OF VOLATILE NONPOLAR OR- 
GANIC CHEMICALS IN WATER AND WATER- 
RELATED ENVIRONMENTS, 

Environmental Monitoring and Support Lab.-Cin- 
cinnati, OH. 

J. J. Lichtenberg, J. E. Longbottom, and T. A. 
Bellar. 


IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 63-81, 1 fig, 2 tab, 33 ref. 


Descriptors: *Pollutant identification, *Volatile or- 
ganics, *Organic compounds, *Water analysis, 
Monitoring, Water quality control, Gas chroma- 
tography, Mass spectrometry, High performance 
liquid chromatography. 


State-of-the-art methods for the analysis of volatile 
nonpolar organic chemicals that require monitor- 
ing as a result of the Safe Drinking Water and 
Clean Water Acts are reviewed. Methods for the 
determination of purgeable volatile and semivola- 
tile organic priority pollutants and other organic 
chemicals identified as hazardous or toxic are dis- 
cussed. Recommended procedures for sample col- 
lection, preparation, identification, and quantifica- 
tion are presented. The emphasis is on compound- 
specific methods such as gas chromatography em- 
ploying packed and capillary columns with con- 
ventional and mass spectrometric detectors. High- 
performance liquid chromatographic methods are 
also included. Accuracy, precision, and detection 
limit data are presented or discussed for many of 
the analytes. Quality control practices recommend- 
ed for proper application of the methods are given. 
Mandatory quality control practices related to pro- 
posed rule making under the Clean Water Act are 
reviewed. (See also W88-07783) (Author’s ab- 
stract) 

W88-07787 


APPLICATION OF THE MASTER ANALYTI- 
CAL SCHEME TO POLAR ORGANIC COM- 
POUNDS IN DRINKING WATER, 
Environmental Research Lab., Athens, GA. 

A. W. Garrison, and E. D. Pellizzari. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
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Washington, DC. 1987. p 83-95, 1 fig, 2 tab, 5 ref. 


Descriptors: *Qualitative analysis, *Quantitative 
analysis, *Master Analytical Scheme, *Organic 
compounds, *Water analysis, *Drinking water, 
*Pollutant identification, Chemical analysis. 


The U.S. EPA Master Analytical Scheme (MAS) 
for Organic Compounds in Water provides for 
comprehensive qualitative-quantitative analysis of 
gas chromatographic organic compounds in many 
types of water. The analysis of polar and ionic 
organic compounds - the more water soluble com- 
pounds in the MAS repertoire - in raw and treated 
drinking water is emphasized. Mean recoveries 
from drinking water made by using the MAS 
protocols that handle polar and ionic compounds 
were as follows: 84% for neutral water soluble 
organic compounds (25 compounds spiked at 1 
microgram/L), 89% for extractable semivolatile 
strong acids (24 compounds spiked at 50-100 mi- 
crograms/L), 82% for volatile strong acids (18 
compounds spiked at 0.3 micrograms/L), and 81% 
for strong primary and secondary amines (11 com- 
pee spiked at 35 micrograms/L). The protocol 
for nonvolatile acids has not yet been o— to 
spiked drinking water, but recoveries should be 
i than the average of 85% (14 compounds 
spiked at 50 micrograms/L) obtained for these 
acids in industrial-municipal effluents. (See also 
W88-07783) (Author’s abstract) 
W88-07788 





HIGH-PERFORMANCE LIQUID CHROMA- 


BILITIES, 

Monsanto Agricultural Co., St. Louis, MO. Life 
Sciences Research Center. 

J. A. Graham. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 97-135, 16 fig, 8 tab, 60 
ref. 
Descriptors: ‘*Pollutant identification, *Liquid 
chromatography, *Trace levels, *Quantitative 
analysis, *Qualitative analysis, *Water analysis, 
*Organic compounds, *High performance liquid 
chromatography, Chemical analysis, Spectropho- 
tometry, Gas chromatography, Water sampling. 


A review of high-performance liquid chromatogra- 
phic (HPLC) instrumentation, techniques, and 
methodologies for the determination of trace or- 
ganic compounds in water is presented. The 
review includes — to sample cleanup or 
analyze isolation for those compounds likely to be 
candidates for analysis by HPLC. Column technol- 
ogy, as it contributes to the use of HPLC for trace 
organic analyses, is discussed. Finally, various 
techniques for quantitative and qualitative detec- 
tion of analytes are discussed, such as: UV-absorp- 
tion spectrophotometry, fluorescence detection, 
precolumn derivatization, post column photochem- 
ical reactions, and ¢ chromatography-mass spec- 
trometry. (See also W88-07783) (Lantz-PTT) 
W88-07789 


FUNDAMENTAL APPROACH TO REVERSE- 
OSMOSIS CONCENTRATION AND FRAC- 
TIONATION OF ORGANIC CHEMICALS IN 
AQUEOUS SOLUTIONS FOR ENVIRONMEN- 
TAL ANALYSIS, 

National Research Council of Canada, Ottawa 
(Ontario). Div. of Chemistry. 

T. D. Nguyen, T. Matsuura, and S. Sourirajan. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
a DC. 1987. p 139-162, 7 fig, 5 tab, 17 
ref. 


Descriptors: *Pollutant identification, *Reverse os- 
mosis, *Organic compounds, *Water sampling, 
*Water analysis, Chemical analysis, Pore size, 
Membrane processes, Aromatic compounds. 


The preferential sorption-capillary flow mecha- 
nism and its quantitative expression given by the 
surface force-pore flow model together offer a 
fundamental approach to the reverse-osmosis con- 
centration of organic chemicals in aqueous solu- 
tions for environmental analysis. On the basis of 
this approach, the attractive and repulsive forces 
prevailing at the membrane material-aqueous solu- 
tion interfaces, together with the average pore size 
and pore size distribution, on the membrane sur- 
face, govern reverse-osmosis separations. Data on 
interfacial interaction force parameters and also 
data on average pore size and pore size distribution 
on the membrane surface have been experimentally 
determined with particular reference to a selected 
number of organic solutes, a cellulose acetate 
membrane, and an aromatic polyamidohydrazide 
membrane. The use of such data for the calculation 
of parameters relevant to the concentration process 
is illustrated. (See also W88-07783) (Author’s ab- 
stract) 

W88-07790 


CONCENTRATION OF SELECTED ORGANIC 
POLLUTANTS: COMPARISON OF ADSORP- 
TION AND _ REVERSE-OSMOSIS TECH- 


NIQUES, 

Health and Welfare Canada, Ottawa (Ontario). En- 
vironmental Health Directorate. 

M. Malaiyandi, R. H. Wightman, and C. 
LaFerriere. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 163-179, 2 fig, 7 tab, 29 
ref. Health and Welfare Canada Contract No. 887- 
1982/83. 


Descriptors: *Pollutant identification, *Organic 
compounds, *Reverse osmosis, *Water ysis, 
*Adsorption, Dichlorophenol, Trichlorophenol, 
Chloraniline, Dichlorobenzidine, Hexachlorocy- 
clohexane, Membrane processes, Polyurethane. 


Polar organic pollutants such as 2,4-dichloro- 
phenol, 2,4,5-trichlorophenol, 4-chloroaniline, and 
3,3’-dichlorobenzidine and nonpolar organics such 
as alpha-h hlorocycloh and bis(2-ethyl- 
hexyl) phthalate in aqueous solutions were concen- 
trated by an adsorption-desorption technique using 
XAD-2 and XAD-4 resins and carbon-impregnated 
polyurethane foam. By using concentrations rang- 
ing from parts-per-million to parts-per-trillion 
levels, both resins behaved similarly in their con- 
centration efficiency; however, the modified poly- 
urethane foam was inadequate for 4-choroaniline. 
Also compared was the reverse-osmosis technique 
as a potential method for concentrating the same 
organic pollutants from aqueous solutions. This 
study reemphasizes the general ineffectiveness of 
cellulose acetate membranes for rejecting small 
organic molecules in low concentrations, whereas 
polyamide hydrazine and polybenzimidazolone 
membranes seem to show promise for rejecting 
such compounds. (See also W88-07783) (Author’s 
abstract) 

W88-07791 





COMPARISON OF HIGH MOLECULAR 
WEIGHT ORGANIC COMPOUNDS ISOLATED 
FROM DRINKING WATER IN FIVE CITIES, 
Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

E. S. K. Chian, M. F. Giabbi, J. S. Kim, J. H. 
Reuter, and F. C. Kopfler. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
a DC. 1987. p 181-197, 3 fig, 8 tab, 15 
ref. 


Descriptors: *Pollutant identification, *Compari- 
son studies, *Organic compounds, *Water analysis, 
*Water quality, *Drinking water, Chemical analy- 
sis, Physical properties, Water sampling, Chroma- 
tography, Ultrafiltration, Gravimetry. 


Because previously unidentifiable nonvolatile frac- 
tions of chlorinated organic compounds in drinking 
water are of significant health concern, the physi- 
cal and chemical characteristics of these high mo- 


94 


lecular weight organic compounds isolated from 
drinking water in five cities (New Orleans, Phila- 
delphia, Miami, Seattle, and Ottumwa) were com- 

. Following elemental analysis, spectral - 
les, ultrafiltration, size-exclusion ee 


thermal gravimetric analysis, and differential 
mal gravimetric analysis, the physical and chemical 
characteristics of all these samples indicate that 
they may be considered as part of a single group of 
natural organic compounds. However, they are 
still unidentifiable insofar as their molecular struc- 
tures are concerned. The results of the samples 
from the five cities showed great similarities, indi- 
cating that it is probably acceptable to base results 
of toxicological testing on chlorinated humics from 
a limited number of drinking water sources. (See 
also W88-07783) (Lantz-PTT) 

W88-07792 


SYNTHETIC POLYMERS FOR ACCUMULAT- 
ING ORGANIC COMPOUNDS FROM WATER, 
Ames Lab., IA. 

G. A. Junk. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 201-246, 2 fig, 2 tab, 541 
ref. DOE Contract No. W-7405-Eng-82. 


Descriptors: *Synthetic polymers, *Organic com- 
pounds, *Pollutant identification, *Solid phase ex- 
traction, Polymers, Water analysis, Chemical anal- 
ysis, Sorption, Elution, Chromatography, Resins, 
Ton exchange. 


The increased use of solid synthetic polymers and 
the advantages of this procedure compared to 
other approaches for determining organic compo- 
nents present in water are reviewed. The proce- 
dure involves sorption of the organic components 
present in water onto a polymer by using simple 
column chromatography, and subsequent removal 
of the sorbed oa by elution with an ap- 
propriate solvent. Various polymers used for the 
sorption and different solvents used for elution are 


reviewed. The main polymers are styrene-divinyl- 
benzenes (XAD-1, D-2, XAD-4, Porapabs, 
Chromosorbs), methacrylates (XAD-7, 8), 


diphenyl-p-phenylene oxide propylene, bonded 
phases, and ion-exchange resins; the primary 
eluents are methanol, ethyl ether, and acetone. 
These solvents and polymers are discussed relative 
to their characteristics and applications. The meth- 
odology is ideally suited to automation and online 
operations. Based on the advantages of solid ad- 
sorbents, it is anticipated that solid phase extrac- 
tion will gradually replace solvent extraction. It is 
also expected that field sampling with solid adsorb- 
ents will be used extensively for both analytical 
and bioassay purposes. (See also W88-07783) (Au- 
thor’s abstract) 

W88-07793 


POTENTIAL ORGANIC CONTAMINATION 
TED WITH COMMERCIALLY 


AVAILABLE POLYMERIC SORBENTS: CON- 
TAMINANT SOURCES, TYPES, AND 
AMOUNTS, 

Environmental Research and Technology, Inc., 
Concord, MA. 

G. Hunt. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
ek DC. 1987. p 247-265, 5 fig, 1 tab, 13 
ref. 


Descriptors: *Pollutant identification, *Organic 
compounds, *Polymers, *Water analysis, Sorbents, 
Resins, Polyurethane. 


Polymeric sorbents are used extensively in the 
isolation and preconcentration of semivolatile trace 
organics from aquatic matrices. These synthetic 
materials contain measurable or significant quanti- 
ties of one or more of the following types of 
chemical contamination: (1) residual monomers, (2) 
artifacts of the polymer synthetic pathway, and (3) 
chemical preservatives used to inhibit chemical or 
biological degradation. This study provides some 





insight into the chemistry of a number of common- 
ly used polymeric sorbents. Particular focus is 
placed on the chemical identification of solvent- 
extractable semivolatile organic contaminants typi- 
cally associated with each of the following types of 
polymeric sorbents as received from the manufac- 
turer: Amberlite XAD resins, Ambersorb XE 
resins, and polyurethane foam. Amberlite XAD-2 
and XAD-4 resins, for example, contain significant 
quantities of alkyl derivatives of benzene, styrene, 
naphthalene, and biphenyl as received from the 
supplier. Polyurethane foam products generally 
contain numerous contaminants a pnd to one of 
the several patented commercial manufacturing 
[esr These — but are not limited to, the 
following classes of chemical contaminants: iso- 
ae derivatives Pe toluene diisocyanates), 
yl amines, aliphatic acids, and brominated aro- 
matics (e.g., fire retardants). Rigorous sorbent pre- 
treatment procedures (e.g., Soxhlet extraction and 
rption) in concert with a well-estab- 
lished quality control pro are found to suc- 
cessfully control poten contamination effects 
arising from the ce collection media. Further- 
more, a well-executed oany come program — 
permit identification of spurious data points attri 
utable to media contamination when and if they do 
a A (See also W88-07783) (Lantz-PTT) 


EVALUATION OF THE PREPARATION OF 
RESIN SAMPLERS FO UM 


Drexel Univ., Philadelphia, PA. Environmental 

Studies Inst. 

IN: Organic Pollutants in Water: Sampling, Anal 
ollutants in Water: y- 

sis, Toxicity Testing. Advances Dt hconist’y 

Series, No. 214. American Chemical Society, 

Washington, DC. 1987. p 267-294, 5 fig, 5 tab, 39 


Descriptors: *Resins, *Chemical analysis, *Water 
analysis, *Pollutant identification, *Chromatogra- 
phy, Chemical treatment. 


XAD resin cleaning by exhaustive extraction with 
a series of solvents was studied to observe if the 
resin cleaned in this manner was acceptable for use 
in broad spectrum gas chromatographic 
(GC) analysis. Resin artifacts >t always found in 
distilled water blanks after cleaning and after re- 
cleaning and reuse of the resin. The artifacts were 
identified by GC-mass spectrometry and compared 
to artifacts a reported. Variations in arti- 
facts were found between production lots. Several 
hypotheses are proposed for the existence of the 
resin artifacts after cleaning. Semiquantitative 
(order of ——e “ . possible for broad 
spectrum ysis of resin lots cleaned by a consist- 
ent method and blanked with Milli-Q water. The 
concentrations of the resin impurities will vary as a 
function of the following: (1) The resin’s exposure 
to a large-volume environmental sample with vary- 
ing concentrations of chemicals: (2) The resin’s 
elution procedure; (3) The resin’s storage before 
use in methanol or sampling directly after cleaning 
with the eluting solvent; and (4) The resin cleaning 
and reuse procedure. This quality assessment study 
indicates that to use resins for broad spectrum 
analysis, the resin elution, storage, cleaning, and 
reuse procedures must be rigorously defined and 
strictly followed so that the artifacts produced do 
not interfere. (See also W88-07783) {Lantz-PTT) 
W88-07795 


ISOLATION OF ORGANIC ACIDS FROM 
LARGE VOLUMES OF WATER BY ADSORP- 
TION ON MACROPOROUS RESINS, 
Geological Survey, Denver, CO 

G. R. Aiken. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
hes pis DC. 1987. p 295-307, 3 fig, 3 tab, 15 
ref. 


Descriptors: *Pollutant identification, *Organic 
compounds, *Acids, *Adsorption, *Resins, Water 
analysis, Chemical analysis, Amberlite, Duolite, 
Hydrogen ion concentration, Pore size, Filtration, 
Membrane processes. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Adsorption on synthetic macroporous resins, such 
as the Amberlite XAD series and Duolite A-7, is 
routinely used to isolate and concentrate organic 
acids from large volumes of water. Samples as 
large as 24,500 L have been processed on site by 

these resins. Two established extraction 


rganic 
solutes of interest. The factors that affect resin 
performance, selectivity, and capacity for a par- 
ticular solute are solution pH, resin surface area 
and pore size, and resin composition. The'logistical 
problems of sample handling, filtration, and preser- 
vation are also discussed. (See also W88-07783) 
(Author’s abstract) 
W88-07796 


USE OF ee RESIN CAR- 
TRIDG IRR THE DETERMINATION OF 
ORGANIC CONTAMINANTS IN DRINKING 
WATER DERIVED FROM THE GREAT 


LAKES, 

Health. and Welfare Canada, Tunney’s Pasture, 
Ottawa (Ontario). Monitoring and Criteria Div., 
Environmental Health Directorate. 

G. L. LeBel, D. T. Williams, and F. M. Benoit. 
IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 309-325, 1 fig, 14 tab, 12 
— = and Welfare Canada Contract Nos. 885 
an . 


pe oe ge 
*Organic com 

Lakes, *Water a 
ophosphorus, mom Harm 

pounds, Trsryl ales ot phosphates, Gas chromatog- 
raphy, Mass spectrometry. 


A large-volume XAD-2 resin sampling cartridge 
was designed to sample approximately 1500 L of 
taw and treated drinking water to obtain sufficient 
organic water extracts for chemical analysis and 
biological testing. The. concentration technique 
was evaluated for the extraction and subsequent 
chemical analysis of several target compounds in 
1500 L of water samples fortified at 10 nanograms/ 
L. Recoveries were >70%; recoveries were 
similar to earlier recoveries employing a smaller 
volume cartridge. The cartridges were used to 
obtain water extracts from six Great Lakes area 
drinking water cenplies, and the extracts were ana- 
lyzed for organophosphorus, organochlorine, po- 
lyaromatic hydrocarbon, and triaryl-alkyl a. 
phate compounds by gas chromatography-mass 
spectrometry (GC-MS). Some of the compounds 
were found at nanograms/L concentrations in both 
taw and treated water samples. Analysis of forti- 
fied and field-water extracts by two GC-MS lab- 
oratories gave similar intra- and interlaboratory 
precision and accuracy data. (See also W88-07783) 
(Author’s abstract) 


*Resins, identification, 


*Pollutant 
bg water, *Great 


BROAD SPECTRUM ANALYSIS OF RESIN 
EXTRACTS: A BASE EXTRACTION CLEANUP 
PROCEDURE, 

Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

J. Gibs, and I. H. Suffet. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 327-346, 6 fig, 2 tab, 26 
ref. EPA Contract No. 806256-02. 


Descriptors: *Chemical analysis, *Resins, *Pollut- 
ant identification, *Waier analysis, Gas chromatog- 
raphy, Humic acids, Organic matter, Organic com- 
pounds. 


A base extraction procedure was developed to 
minimize the degradation of the performance of 
fused-silica capillary chromatographic columns 
used to analyze XAD resin extracts. The degrada- 
tion of the capillary gas chromatographic column 
was apparently caused by humic materials which 
were absorbed on XAD resins and eluted by non- 
polar solvents along with the nonpolar organic 


compounds of interest in the samples. The base 
extraction procedure removed approximately 84% 
of the humic materials present in the ether extract. 
(See also W88-07783) (Author’s abstract) 
W88-07798 


SOLVENT EXTRACTION USING A POLYMER 
AS SOLVENT WITH AN AMPEROMETRIC 
FLOW-INJECTION DETECTOR, 

Wisconsin Univ.-Milwaukee. Dept. of Chemistry. 
Y. W. Feng, and C. O. Huber. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical — 
hes ta DC. 1987. p 349-357, 4 fig, 1 tab, 7 
ref. 


Descriptors: *Pollutant identification, *Polymers, 
*Amperometry, *Water analysis, Polyvinyl chlo- 
ride, Solutes, Organic compounds, Flow —- 
Hydrogen ion concentration, Chemical analysis. 


Solvent extraction offers unique advantages among 
separation techniques. A system based on extrac- 
tion into a polymer (poly(vinyl chloride)) as sol- 
vent was examined because of possible advantages 
in speed, simplicity, sample size, solvent handling, 
etc., y when coupled with flow injection 
and an amperometric detector. Solutes examined 
included salicylic acid and 8-hydroxyquinoline. 
The apparatus typically consisted of 0.8-mm i.d. X 
170-cm coiled tubing that could be connected di- 
rectly to the injection loop of a flow-injection 
amperometric detector system containing a nickel 
oxide electrode. Selectivity via pH control of the 
pope poms es ber preconcentration of analyte can 
accomp The results suggest that other 
ot solvent extraction schemes can be devel- 
oped by using this approach. The flow-through 
amperometric technique provides a well-suited de- 
tector component for the technique. (See also 
W88-07783) (Lantz-PTT) 
W88-07799 


EVALUATION OF BONDED-PHASE EXTRAC- 
TION TECHNIQUES USING A STATISTICAL 
FACTORIAL EXPERIMENTAL DESIGN, 

Smith Kline and French Labs., ns a PA. 
R. E. Hannah, V. L. Cunningham, and 

McGough. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Sociee 
Series, No. 214. American 


Chemical Societ 
Washington, DC. 1987. p 359+379, 10 fig, 6 tab, 36 
ref. 


Descriptors: *Chemical analysis, *Statistical analy- 
pratt identification, *Silicas, Water analy- 
compounds, Hydrogen ion concentra- 

Seat emical properties, Sorbents. 


Isolation techniques using bonded-phase silicas 
(bonded-phase extraction) were evaluated as an 
alternative to liquid-liquid extraction methods. The 
relative importance of four variables on extraction 
efficiencies for bonded-phase isolation techniques 
was evaluated by using a statistical 2 to .the 4th 
power factorial experimental design (4 variables at 
2 levels). Extraction efficiencies were based on 
percent recoveries for a 27-component synthetic 
test mixture containing a variety of organic com- 
pounds typical of those likely to be found in sam- 
ples of interest. The experimental variables that 
were identified and included in the design were 
sample pH, nonpolar solid-phase extraction 
strength, polar-phase extraction strength, and con- 
ditioning solvent concentration. Analysis of data 
from the factorials indicates that pH has a consist- 
ently significant effect on compound recoveries. 
There is also an interaction between pH and pri- 
mary column sorbent type for some compounds. 
Many of the analytes examined can be isolated by 
using alternate methods such as purge and trap, 
liquid-liquid extraction, and steam distillation. 
However, solid-phase extraction techniques are ef- 
fective in isolating and concentrating a variety of 
organic compounds from aqueous matrices at trace 
levels. These techniques generally require less 
sample manipulation and are much quicker and 
more economical than traditional extraction proce- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


dures. The use of two-level experimental factorial 
designs has been demonstrated to be extremely 
useful for measuring the effects of variables on a 
response. (See also W88-07783) (Lantz-PTT) 
W88-07800 


USE OF GEL PERMEATION CHROMATOG- 
RAPHY TO STUDY WATER TREATMENT 
PROCESSES, 

Lyonnaise des Eaux Central Lab., 38 rue du Presi- 
dent Wilson 78230, Le Pecq, France. 

For primary bibliographic entry see Field 5F. 
W88-07801 


MUTAGEN ISOLATION METHODS: FRAC- 
TIONATION OF RESIDUE ORGANIC COM- 
POUNDS FROM AQUEOUS ENVIRONMEN- 
TAL SAMPLES, 

Cincinnati Univ. Medical Center, OH. Dept. of 
Environmental Health. 

M. W. Tabor, and J. C. Loper. 

IN: Organic Pollutants in. Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 401-421, 7 fig, 1 tab, 38 
ref. EPA Grant Nos. CR808603 and CR810792, 
and NSF Grant No. PCM-8219912. 


Descriptors: *Mutagens, *Chemical analysis, *Mi- 
crobiological studies, *Pollutant identification, 
*Organic compounds, *Water analysis, High per- 
formance liquid chromatography, Salmonella, 
Bioassays, Chromatography. 


A general preparative procedure, based on high- 
performance liquid chromatography (HPLC) and 
the Salmonella microsome mutagenicity assay, has 
been developed for the isolation of mutagenic com- 
ponents from samples of complex mixtures of resi- 
due organics obtained from environmental waters. 
This procedure features preliminary HPLC separa- 
tion to characterize the sample; preparative-scale 
HPLC separation with mutagenic bioassay of the 
fractions; further HPLC separation of bioactive 
fractions, employing different elution techniques; 
and chemical-biological characterization of isolat- 
ed mutagenic components. When applied to resi- 
dues obtained by various procedures, the method 
reveals a wide range of mutagenic activity among 
environmental waters, depending upon the. source 
of water sample, the apparent types of natural and 
anthropogenic compounds the water contains, and 
the water-processing and disinfection procedures 
used for treatment. Biologically, this range of ac- 
tivity encompasses mutagenic components that are 
differentiated on the basis of tester strain specificity 
and the effects of the absence or presence of micro- 
somal activation. Chemically, the various mutagen- 
ic components are separable by HPLC across the 
entire range of polar, midpolar, relatively nonpo- 
lar, and nonpolar compounds. Through combina- 
tions of specific mutagenic bioassays plus sequen- 
tial analytical and preparative HPLC fractiona- 
tions, this method is applicable for the isolation of 
mutagens from residues of a variety of environ- 
mental waters. (See also W88-07783) (Lantz-PTT) 
W88-07802 


COMPARISON OF SEVEN METHODS FOR 
CONCENTRATING ORGANIC CHEMICALS 
FROM ENVIRONMENTAL WATER SAMPLES, 
Health Effects Research Lab., Cincinnati, OH. 
Toxicology and Microbiology Div. 

F. C. Kopfler, H. P. Ringhand, and R. G. Miller. 
IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
en DC. 1987. p 425-436, 1 fig, 4 tab, 16 
ref. 


Descriptors: *Potable water, *Chlorination, *Or- 

ganic compounds, *Water analysis, *Pollutant 

identification, Organic matter, Comparison studies, 

Polarity, Solubility, Molecular weight, Chemical 

ae Disinfection, Reverse osmosis, Resins, 
utes. 


Because there are no quantitative analytical tech- 
niques for the complex organic matter that occurs 
in chlorinated water, direct determination of the 


efficiency of techniques for isolating this matter is 
not possible. Seven methods (one concentration 
technique, four isolation methods, and two combi- 
nation methods) capable of isolating gram quanti- 
ties of organic matter from water samples were 
evaluated by determining the ability of each to 
recover a set of model compounds possessing a 
wide variation in polarity, functional groups, water 
solubility, and molecular weight. No single method 
appeared to be superior overall, on the basis of the 
recovery of the model solutes, but some methods 
could be eliminated from field application for the 
present time because the adsorbents required were 
not commercially available. Field application of 
two methods (reverse osmosis (RO) and adsorption 
using XAD-8 and XAO-2 resins) was undertaken, 
and the samples collected were tested in several 
bioassays. The use of the solid resin adsoorbents 
was the most efficient method and showed the 
greatest potential in concentrating organics from 
potable water for biological testing. (See also W88- 
07783) (Author’s abstract) 

W88-07803 


EVALUATION OF REVERSE OSMOSIS TO 
CONCENTRATE ORGANIC CONTAMINANTS 
FROM WATER, 

Gulf South Research Inst., New Orleans, LA. 

S. C. Lynch, and J. K. Smith. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 437-465, 6 fig, 13 tab, 21 
ref. EPA Contract Nos. 68-03-2999 and 68-03-3164. 


Descriptors: *Reverse osmosis, *Organic com- 
pounds, *Water analysis, Performance evaluation, 
Cellulose acetate, Membrane processes, Leachates. 


Reverse osmosis for concentrating trace organic 
contaminants in aqueous systems by using cellulose 
acetate and Film Tec FT-30 commercial mem- 
brane systems was evaluated for the recovery of 19 
trace organics representing 10 chemical classes. 
Mass balance analysis required determination of 
solute rejection, adsorption within the system, and 
leachates. The rejections with the cellulose acetate 
membrane ranged from a negative value to 97%, 
whereas the FT-30 membrane exhibited 46-99% 
rejection. Adsorption was a major problem; some 
model solutes showed up to 70% losses. These 
losses can be minimized by the mode of operation 
in the field. Leachables were not a major problem. 
Actual recoveries are reported for a field trial in 
which 9500 L was concentrated to 190 L. (See also 
W88-07783) (Author’s abstract) 

W88-07804 


EVALUATION. OF AN INTEGRATED AD- 
SORPTION METHOD FOR THE ISOLATION 
AND CONCENTRATION OF TRACE ORGAN- 
IC SUBSTANCES FROM WATER, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

M. F. Giabbai, E. S. K. Chian, J. H. Reuter, H. P. 
Ringhand, and F. C. Kopfler. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 467-481, 1 fig, 4 tab, 16 
ref. EPA Contract No. 68-03-3000. 


Descriptors: *Adsorption, *Trace levels, *Organic 
compounds, *Water analysis, *Pollutant identifica- 
tion, Solutes, Resins, Membrane processes, Hydro- 
gen ion concentration, Chromatography, Chemical 
analysis, Quantitative analysis, Fractionation: 


A scheme for the isolation and concentration of 
dissolved trace organic substances from water for 
toxicological and chemical. characterization was 
evaluated. The principle behind this scheme con- 
sists of the separation of organic solutes into frac- 
tions by adsorption onto different adsorbents (i.e., 
XAD-8 resin, AG MP-SO cation-exchange resin, 
and Carbopack B graphitized carbon black) under 
varying pH conditions. Test solutions containing 
22 model organic substances along with inorganic 
salts were used to monitor process performance. 
High-resolution gas chromatography and high-per- 
formance liquid chromatography were employed 
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for the quantitation of each model compound. The 
isolation-fractionation scheme proved to be effec- 
tive for 16 out of 22 model compounds; average 
recoveries varied between 30% and 90%. (See also 
W88-07783) (Author’s abstract) 

W88-07805 


ISOLATION OF ORGANIC COMPOUNDS 
PRESENT IN WATER AT LOW CONCENTRA- 
TIONS USING SUPERCRITICAL FLUID 
CARBON DIOXIDE, 

Little (Arthur D.), Inc., Cambridge, MA. 

D. J. Ehntholt, C. Eppig, and K. E. Thrun. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 483-501, 1 fig, 6 tab, 26 
ref. EPA Contract No. 68-03-3001 and Arthur D. 
Little Project No. 85474. 


Descriptors: *Pollutant identification, *Organi 
compounds, *Water analysis, *Chemical pre ony 
*Carbon dioxide, Volatile compounds, Humic 
acids, Inorganic compounds. 


The use of supercritical fluid carbon dioxide for 
the isolation and concentration of certain types of 
organic compounds present in water at low con- 
centration levels was demonstrated. Compounds 
that were volatile and/or not highly soluble in 
water were readily extracted under the operating 
conditions used. However, the subsequent efficient 
trapping of these compounds was not a trivial 
problem. Those compounds that exhibited greater 
solubility in water (e.g., trimesic acid and 5-chlor- 
ouracil) did not show evidence of extraction; in 
addition, those materials that tended to precipitate 
(humic acid) or form more soluble species (caf- 
feine) under acidic conditions were not extracted. 
Experiments were also conducted to determine 
whether or not inorganic salts such as sodium 
bicarbonate, calcium sulfate, calcium chloride, or 
lead nitrate (added to several solutions as surro- 
gates for possible toxic metal salt contaminants) 
were extracted. Results indicated that inorganics 
were not isolated or concentrated. It appears that 
the supercritical fluid carbon dioxide extraction of 
organic compounds present in water at low levels 
may be useful only in the case of volatile organic 
species. Even for these compounds, however, if 
efficient recovery of the compounds is desired, 
certain limitations of existing trapping techniques 
remain to be overcome. (See also W88-07783) 


RECOVERY OF TRACE ORGANIC COM- 
POUNDS BY THE PARFAIT-DISTILLATION 
METHOD, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

J. B. Johnston, C. Josefson, and R. Trubey. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 503-533, 6 fig, 9 tab, 18 
ref. EPA Agreement No. 807126. 


Descriptors: *Pollutant identification, *Organic 
compounds, *Parfait distillation, *Water analysis, 
Chemical analysis, Cations, Anions, Polytetrafluor- 
oethylene, Humic acids, Resins, Ion exchange, 
Glucose, Adsorption, Quantitative analysis. 


The parfait-distillation method uses a sequential 
series of adsorbents to remove contaminants from 
water and vacuum distillation to recover unad- 
sorbed materials. This method recovers a wide 
range of neutral, cationic, anionic, and hydropho- 
bic contaminants. The first adsorbent, porous poly- 
tetrafluoroethylene (PTFE), removed humic acid 
and a broad range of hydrophobic compounds. 
PTFE was followed by Dowex MSC-1 and then 
Duolite A-162 ion-exchange resins. A synthetic 
hard water spiked parts-per-billion concentrations 
with 20 model compounds was used to evaluate 
the method. Poorly volatile, neutral, water-soluble 
species (glucose); cationic aromatics; and most hy- 
drophobic compounds were recovered quantita- 
tively. Model amphoterics were removed from the 





influent but were not recovered from the adsorp- 
tion beds. The recovery of model acids and bases 
ranged from 22% to 70% of the amount applied. 
nab. Bhs also W88-07783) (Author’s abstract) 

} 


EVALUATION OF A QUATERNARY RESIN 
FOR THE ISOLATION OR CONCENTRATION 
OF bse oe SUBSTANCES FROM WATER, 


Inc., St. — MO. 
> § Ben Poort, B.C C. Kennedy, and C .H. 


IN: Pollutants in Water: Sampling, Analy- 
sis, Tosicity Testing. Advances in ye ed 
Series, No. 214. Chemical Societ 

ot ear: DC. 1987. p 535-556, 4 fig, 4 tab, % 


Descriptors: *Quaternary resins, *Pollutant identi- 

fication, *Organic compounds, *Water analysis, 

Chemical lysis, Performance evaluation, Resins, 

— Desorption, Humic acids, Statistical 
ysis. 


A synthetic resin (Amberlite XAD-4 quaternary) 
was evaluated as an adsorbent for the concentra- 
tion-isolation of 22 specific organic solutes at mi- 
crograms/liter levels. Adsorption and desorption 
SS were first developed and tested on a 
ratory scale and then adapted for a pilot-scale 
model. Studies determining the effect of humic 
substances and ino Fe salts on the adsorption- 
compounds were also per- 

formed. The effet of 2 ppm of chlorine residual on 
the generation of chlorinated organic compounds 
was also studied. XAD-4 quaternary resin in hy- 
droxide form was efficient in recovering the major- 
ity of model compounds. Mass balances indicated 
that accountability was generally higher in bench- 
scale experiments. Statistical evaluation of pilot- 
scale studies suggested that the presence of humic 
substances affected the concentration of model 
compounds. (See also W88-07783) (Author’s ab- 


stract) 
W88-07808 


HIGH-PERFORMANCE CONCENTRATION 
SYSTEM FOR THE ISOLATION OF ORGANIC 
RESIDUES FROM WATER SUPPLIES, 

Los Angeles County Sanitation Districts, Whittier, 
CA. San Jose Creek Water Quality Lab. 

R. B. Baird, C. A. Jacks, and L. B. Neisess. 

IN: Or, Pollutants in Water: Sampling, Analy- 
sis, Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 557- di R, 2 fig, 3 tab, 35 
ref. EPA Contract No. R-8063990 


Descriptors: *Pollutant identification, *Organic 

compounds, *Drinking water, *Water supply, 

“Water analysis, Membrane processes, Resins, 
analysis, Anions, Cations. 


Recovery of nonpolar hydrophobic model com- 
pounds from a four-resin concentrator system was 
in the 70% range, whereas hydrophilic organic 
compounds were not recovered well. The concen- 
trator system consisted of a series of 45-75 microm- 
eter macroreticular resin columns (MP-1 (anionic), 
MP-50 (cationic), XAD-2 (nonionic, nonpolar), 
and XAD-7 (nonionic, moderate polarity)) through 
which 500-L water samples were pumped with a 
high pressure Teflon diaphragm pump. Columns 
were eluted with acetonitrile; ionic resin columns 
were also eluted with saturated NaCl, and the salt 
solutions were extracted with dichloromethane at 
neutral, acidic, and basic pH. Most model com- 
pounds were recovered from MP-1. The hydro- 
phobic materials breaking through this column 
were usually found on MP-50 and XAD-2. The 
lower amounts of hydrophilic organics recovered 
were retained by XAD-2 and XAD-7. (See also 
W88-07783) (Author’s abstract) 
'W88-07809 


CONTINUOUS LIQUID-LIQUID EXTRACTOR 
FOR THE ISOLATION AND CONCENTRA- 
TION OF NONPOLAR ORGANIC COM- 
POUNDS FOR BIOLOGICAL TESTING IN 
THE PRESENCE OF HUMIC MATERIALS, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Drexel Univ., Philadelphia, PA. Environmental 

Studies Inst. 

R. J. Baker, and I. H. Suffet. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 

Serien No. 214. American Chemical Society, 

Washington, DC. 1987. p 571-591, 7 7 fig. 5 tab, 21 

ref. EPA Grant No. CR810484-01-0 


Descriptors: *Pollutant identification, *Organic 
compounds, *Organic matter, *Extraction, *Water 
analysis, *Humic matter, *Continuous liquid-liquid 
extraction, Hydrogen ion concentration, Regres- 
sion analysis, Statistical analysis, Water sampling, 
Methylene chloride. 


A continuous liquid-liquid extraction sampling 
device (CLLE) was evaluated for its ability to 
concentrate nonpolar or; from water into 
methylene chloride. CLLE recoveries were deter- 
mined at pH 3 and 7 for mixtures of jon toes 
compounds and compared to recoveries o 
tory funnel batch extraction (batch LLE). The The 
comparison at pH 3 was made with and without a 
humic substance present. Linear regression and 
analysis of variance showed that CLLE and batch 
LLE ‘recoveries are statistically a rn for 
most compounds under the conditions tested 
that the presence of the humic material has similar 
effects on CLLE and batch LLE. CLLE sampling 
was reproducible and suitable for extracting non- 
fend organics from water samples for use in bio- 
= testing. (See also W88-07783) (Author’s ab- 
stract) 
W88-07810 


BIOLOGICAL TESTING OF WATERBORNE 
ORGANIC COMPOUNDS, 

Cincinnati Univ., OH. Dept. of Microbiological 
and Molecular Genetics. 

J. C. Loper. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 595-604, 1 tab, 40 ref 


Descriptors: *Water pollution effects, *Organic 
compounds, *Water analysis, *Pollutant identifica- 
er Mutagenicity, Toxicity, Humic acids, Water 
quality. 


Increased attention to the possible adverse effects 
of compounds in environmental waters has been 
stimulated not only be detection of known toxic 
chemicals as contaminants, but also by evidence 
for the presence of multiple unknown genotoxic 
compounds among waterborne organics. Of nu- 
merous genetic tests, bacterial mutagenicity assays 
have been the most revealing. Examples are dis- 
cussed which show that < 10% of such mutagens 
have been chemically identified. This situation is 
true whether the studies involved surface or 
groundwater, industrial wastes, or products of the 
chlorination of humic acids. Roles of mutagenicity 
testing are discussed in relation to evaluating col- 
lection procedures, examining the origin and fate 
of mutagens, guiding chemical fractionation of res- 
idue mixtures for compound identification, and de- 
veloping criteria of water quality. (See also W88- 
07783) (Author’s abstract) 

W88-07811 


CONCENTRATION, FRACTIONATION, AND 
CHARACTERIZATION OF ORGANIC MUTA- 
GENS IN DRINKING WATER, 

National Inst. of Public Health and Environmental 
Hygiene, Leidschendam, The Netherlands. 

H. J. Kool, C. F. Van Kreijl, and M. Verlaan-de 
Vries. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 605-625, 10 fig, 1 tab, 28 
ref. Netherlands Cancer Society Grant No. RID 
80-1. 


Descriptors: *Muta; 
*Water analysis, * 
*Pollutant 
Resins. 


ens, *Organic compounds, 
lorination, *Drinking water, 
identification, Chemical analysis, 


A combination of Amberlite XAD-4 and XAD-8 
resins is very suitable for concentrating organic 
mutagens (Ames test positive) in drinking water. 
Fractionation of these mutagenic organic drinking 
water concentrates with the aid of Sephadex LH20 
revealed that organic mutagens showed a molecu- 
lar weight in the range of 100-300. The organic 
mutagens were able to induce chromosomal aber- 
rations in Chinese hamster ovary (CHO) cells. 
Nitro organics, in part, were shown to be responsi- 
ble for mutagenic activity in organic concentrates 
ie repared from chlorinated drinking water in The 
letherlands. Finally, results strongly indicate that 
nitro organics (halogenated or not) are introduced 
and/or activated in drinking water after a chlorine 
treatment. (See also W88-07783) (Author’s ab- 
stract) 
W88-07812 


NEGATIVE-ION CHEMICAL IONIZATION 
MASS SPECTROMETRY AND AMES MUTA- 
GENICITY TESTS OF GRANULAR ACTIVAT- 
CARBON TREATED WASTE WATER, 

Los Angeles County Sanitation Districts, Whittier, 
CA. San Jose Creek Water Quality Lab. 

R. B. Baird, J. P. Gute, C. A. Jacks, L. B. Neisess, 
and M. H. Nellor. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Lo speci DC. 1987. p 641-658, 9 fig, 4 tab, 29 
ref. 


Descriptors: *Chemical treatment, *Wastewater 
treatment, *Mass spectrometry, *Water analysis, 
*Secondary wastewater treatment, *Ames test, 
*Activated carbon, *Toxicity, Effluents, Organic 
compounds, Halides, Chlorination, Silver nitrate, 
Chemical reactions, Mutagens. 


Granular activated carbon (GAC) removed > 
10% of the TA98 mutagenicity from secondary 
effluent during a normal 6-week cycle. Negative- 
ion chemical ionization (NICI) gas chromatogra- 
phy-mass spectrometry (GC-MS) and silver nitrate 
derivatization showed that removal of labile organ- 
ohalides paralleled the mutagen removal, consist- 
ent with a causal relationship. Chlorination did not 
consistently increase or decrease mutagenicity, al- 
though NICI showed that some silver-reactive or- 
ganohalides were reduced and others were formed 
during chlorination. Silver reaction formation of 
additional compounds was also demonstrated by 
NICI; the number was less after either GAC or 
chlorination. Consistent with the results, it was 
hypothesized that there is a reservoir of halogenat- 
ed high molecular weight material that can yield 
smaller electrophilics and that GAC is effective in 
removing much of this residue. (See also W88- 
07783) (Author’s abstract) 

W88-07814 


TECHNIQUES FOR THE FRACTIONATION 
AND IDENTIFICATION OF MUTAGENS PRO- 
DUCED BY WATER TREATMENT CHLORIN- 
ATION, 

Water Research Centre, Marlow (England). 

H. Horth, B. Crathorne, R. D. Gwilliam, C. P. 
Palmer, and J. A. Stanley. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 659-674, 6 fig, 1 tab, 16 
ref. 


Descriptors: *Chemical analysis, *Mutagens, 
*Water treatment, *Water analysis, *Chlorination, 
*Pollutant identification, Humic acids, Salmonella, 
Chromatography, High performance liquid chro- 
matography, Resins, Amino acids. 


Byproducts of the chlorination of treated water, 
humic acids, and amino acids were shown to be 
mutagenic to Salmonella typhimurium strain 
TA100 in the fluctuation test. A two-stage frac- 
tionation procedure, using high-performance liquid 
chromatography (HPLC) combined with the fluc- 
tuation test, was developed. A comparison of the 
mutagenic activity of extracts of water taken from 
a treatment works before and after final chlorina- 
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tion showed that only the sample after chlorination 
was mutagenic to bacterial strain TA100. A two- 
stage HPLC fractionation procedure was devel- 
oped and produced a number of mutagenic frac- 
tions from the XAD-2/ethyl ether extract. This 
result indicated the presence of several mutagenic 
compounds. Chlorination of humic acids and 
amino acids at concentrations and conditions that 
simulated water treatment chlorination produced 
mutagenic XAD-2/ethyl ether extracts. Com- 

unds in these extracts may, therefore, account 
for some of the activity observed in drinking 
water. Chlorination of individual amino acids 
showed that methionine, tyrosine, phenylalanine, 
tryptophan, and proline produce highly mutagenic 
extracts. HPLC separation of the extracts of chlor- 
inated tyrosine and phenylalanine indicated the 
presence of compounds that were not amenable to 
analysis by GC-MS. (See also W88-07783) (Lantz- 


W88-07815 


NEW METHODS FOR THE ISOLATION OF 
MUTAGENIC COMPONENTS OF ORGANIC 
RESIDUALS IN SLUDGES, 

Cincinnati Univ. Medical Center, OH. Dept. of 
Environmental Health. 

M. W. Tabor, and J. C. peg 
IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in eee, 
Series, No. 214. American Chemical Societ 
Washington, DC. 1987. p 675-689, 5 fig, 2 tab, 3 
ref. EPA Contract No. CR810792. 


Descriptors: *Pollutant identification, *Mutagens, 
*Organic compounds, *Water analysis. *Sludges, 
Wastewater treatment, Sodium sulfate, Bioassays, 
Salmonella. 


A general procedure has been developed for the 
isolation of residue organic from sewage treatment 
plant sludges for mutagenic assessment. The proce- 
dure features milling the sludge with anhydrous 
sodium sulfate to a homogeneous powder, sequen- 
tial extractions of the powder with a solvent series 
from nonpolar to polar, and bioassay of the ex- 
tracted organics via the Salmonella microsomal 
mutagenicity assay. This new method was com- 
pared to published U.S. EPA procedures and sol- 
vent extraction procedures for isolating organics 
from sludges. Results of this study suggest that 
both published procedures either destroyed labile 
mutagens in sludges or caused the formation of 
mutagenic artifacts during the isolations. The new 
procedure features gentle isolation conditions and 
produces a homogeneous sample that is easily ma- 
nipulated for further studies to isolate mutagens for 
chemical and biological characterization. (See also 
W88-07783) (Author’s abstract) 

W88-07816 


INVESTIGATING THE TOXICOLOGY OF 
COMPLEX MIXTURES IN DRINKING 
WATERS, 

Environmental Protection Agency, Cincinnati, 
OH. Toxicology and Microbiology Div. 

For primary bibliographic entry see Field 5C. 
W88-07819 


DETERMINATION OF PHENOL IN RAW AND 
POTABLE WATERS BY HPLC MULTI-ELEC- 
TRODE ELECTROCHEMICAL DETECTION, 
North West Water Authority, Huntington 
W.T.W., Chester CH3 6BA, UK. 

P. J. Rennie, and S. F. Mitchell. 

Chromatographia CHRGB7, Vol. 24, p 319-323, 
1987. 5 fig, 1 tab, 9 ref. 


Descriptors: *Raw water, *Potable water, *Chro- 
matography, *Water analysis, *Pollutant identifica- 
tion, *Phenols, *High-performance liquid chroma- 
tography, *Industrial wastes, Chemical properties, 
Rivers, Pollutants, Multi-electrode electrochemical 
detection, Hydrogen ion concentration, Elec- 
trodes. 


A method is proposed for the determination of 
phenol in raw and potable waters using multi- 
electrode electrochemical detection HPLC (high- 
performance liquid chromatography). The coulo- 


metric efficiency of the electrochemical cell to- 
gether with an ability to ‘screen out’ other electro- 
chemically active species precludes the need for 
trace enrichment concentration techniques. The 
development work leading up to the proposed 
method is discussed with reference to Redection of 
solvent pH and electrode potentials. The method 
has a limit of detection of 0.034 micro; 
phenol and a total standard deviation of 0.083 
micrograms/] phenol at a phenol concentration of 
1.048 micrograms/1 phenol in river water. (Au- 
thor’s abstract) 

W88-07942 


OPTICAL ABSORBANCE OF DISSOLVED OR- 
GANIC MATTER IN NATURAL WATER STUD- 
IES USING THE THERMAL LENS EFFECT, 
Chemistry Dept., Concordia University, 1455 West 
de Maisonneuve Boulevard, Montreal, 
Canada H3G 1M8. 

For primary bibliographic entry see Field 2K. 
W88-07949 


SINGLE-LABORATORY EVALUATION OF 
METHOD 8080 - ORGANOCHLORINE PESTI- 
CIDES AND 

Acurex Corporation, Mountain View, = 94039. 
V. Lopez-Avila, S. Schoen, and J. 

Available from the National Technical ~~ SS 
Service, Springfield, VA. 22161, as PB87-232591. 
Price codes: A10 in paper copy, A01 in microfiche. 
August 1987. 237 p, 18 fig, 48 tab, 17 ref, 3 append. 
US EPA Contract No. 68-03-3226. Report No. 
EPA/600/4-87/022. 


Descriptors: *Pesticides, *Polychlorinated biphen- 

yls, *Gas chromatography, *Chemical analysis, 

*Pollutants, Organic matter, Separation tech- 

* ues, Organochlorine pesticides, Liquid wastes, 
Solid wastes, Soils, Sediments. 


Method 8080 was developed for the determination 
of certain organochlorine pesticides (OCPs) and 
polychlorinated biphenyls (PCBs) in liquids and 
solids including soil, sediments, and liquid and 
solid wastes. Liquid samples are extracted accord- 
ing to Method 3510 (separatory funnel) or Method 
3520 (continuous liquid-liquid extractor) and solid 
samples according to Method 3540 (Soxhlet extrac- 
tion ) or Method 3550 (sonication), the extracts are 
concentrated, fractionated on Florisil and the frac- 
tions analyzed by a ee chromatography (GC) on 
packed columns. ethod 8080 protocol has 
been evaluated in a single laboratory on actual and 
simulated wastes. It was found that the Florisil 
cleanup method is problematic when both OCPs 
and PCBs are present; a cleanup and fractionation 
on deactivated silica gel is more advantageous. 
Sulfur in extracts can be removed with tetrabuty- 
lammonium sulfite. Toxaphene and chlordane pose 
special problems because of their multiple-peak 
responses. The use of capillary columns instead of 
packet columns in the GC analysis is advantageous 
because better separations are obtained for com- 
plex samples containing combination of OCPs, 
PCBs, and other organics. The Method 8080 pro- 
tocol was revised, and several features were added 
or changed, including the cleanup and fractiona- 
tion procedures which now specify deactivated 
silica gel, and the use of capillary columns instead 
of packed columns. The revised protocol was eval- 
uated by using extracts of environmental samples 
spiked with the substances of interest.of known 
concentrations. The precision and accuracy results 
indicate that the revised Method 8080 can be reli- 
ably applied to. the determination of organochlor- 
ine pesticides and PCBs in liquid and solid matri- 
ces. (Author’s abstract) 

'W88-07962 


IMPROVED METHOD FOR THE SIMULTA- 
NEOUS DETERMINATION OF 224-RA, 226-RA 
AND 228-RA IN WATER, SOILS AND SEDI- 


MENTS, 
Argonne National Lab., IL. 
H. F. Lucas. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011415. 
Price codes: A02 in paper copy, AO1 in microfiche. 
Report No. CONF-8704123--2, (1987). 7 p, 3 tab, 
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22 ref. DOE Contract No. W-31-109-Eng-38. 


Descriptors: *Pollutant identification, *Radium ra- 
dioisotopes, *Water analysis, *Chemical analysis, 
Soil analysis, Sediments, Resins, Statistical dale. 
sis, Cation exchange, Least squares m 


The naturally occurring concentrations of radium 
(226-Ra and 228-Ra) in public and private water 
supplies have been studied for many years. Both 
general surveys and local studies have established 
eee eographical regions where well waters exceed 
. In general, the 226-Ra was determined by 
A. emanation method, while the 228-Ra was de- 
termined from the beta activity of the 228-Ac 
daughter. Bd retention of radium on a normal 
cation exchan 4 resin depends on the volume and 
hardness. of water, as well as the flow rate. 
Before the ‘Radium Selective Complexer’ was 
available, other resins were used to concentrate the 
radium. The retention of radium on the Radium 
Selective Complexer is considerably better than for 
the Dowex 50 cation exchange resin. In fact, the 
retention on as little as 10 ml of resin was equal to 
that for 200 ml of Dowex 50. While it is expected 
that conditions will be found in which the radium 
retention will be reduced, this should not occur for 
posite waters. The accuracy and precision of the 
least squares radium analysis was determined by 
adding known amounts of eRe and 228-Ra to 20 
L of tap water. The amounts found are within 
normal statistical limits of the amount added. It is 
concluded that the accuracy of this method can 
approach + or - 2% and that the limit of sensitivi- 
ty is about 0.5 pCi/L for 226-Ra and 228-Ra. 
tz-PTT) 
W88-07965 


ROCKWELL HANFORD OPERATIONS ENVI- 
RONMENTAL SURVEILLANCE: ANNUAL 
REPORT, CALENDAR YEAR 1986, 

Atomics International Div., Richland, WA. Rock- 
well Hanford tions. 

For primary bibliographic entry see Field 5B. 
W88-07970 


IN SITU DETECTION OF ORGANICS, 

Lawrence Livermore National Lab., CA. 

P. F. Daley, F. P. Milanovich, M. Angel, T. Kulp, 

and D. Garvis. 

IN: DOE Hazardous Waste Remedial Actions Pro- 
, Annual Report: FY 1986. Report No. DOE/ 

HWP--25, May 1987. p 153-167, 11 fig, 3 ref. 


Descriptors: *In situ tests, *Pollutant identification, 
*Organic compounds, Measuring devices, Water 
analysis, Chemical analysis, Hydrogen ion concen- 
tration, Optical instruments. 


A portable, remote, chemical-sensing technology 
based on optically active chemical probes (op- 
trodes), fiber optics, and advanced phase-sensitive 
optical detection has been demonstrated. The latest 
generation of fiber optic instrument and og “9 
data acquisition system can be transported 

single person and is easily modified in the field. to 
perform different sensing tasks. Two optrodes are 
described in detail: a reservoir type under develop- 
ment for analysis of halo, ayy volatile organics 
and a polymer-coated probe for pH. The extension 
of these optrode designs to other applications is 
discussed. (See also W88-07971) (Author’s ab- 


stract) 
W88-07976 
5B. Sources Of Pollution 


CHANGES OF WATER TEMPERATURE, PH, 
DISSOLVED OXYGEN, INORGANIC NITRO- 
GEN, AND PHOSPHORUS CONCENTRA- 
TIONS IN FLOWING IRRIGATION WATER 
ON PADDY SURFACE, 

First Laboratory of Soil and Fertilizer, Environ- 
ment Div., Chugoku Nat. Agricultural Experiment 
Station, Fukuyama, Hiroshima, 721 Japan. 

A. Ito. 

Soil Science and Plant Nutrition, Vol. 33, No. 3, p 
449-459, 1987. 6 fig, 2 tab, 7 ref. 





Descri tors: *Water temperature, *Fate of pollut- 
ants, *Nutrients removal, *Hydrogen ion concen- 
tration, *Dissolved oxygen, *Nitrogen, * ho- 
rus, *Flood irrigation, *Irrigation water, 
Diurnal distribution, Water quality, pay Self- 
purification. 


The changes in the quality of irrigation water were 
Fes while water was flowing on the sur- 
face of planted and bare paddy fields during the 
day and at night. The tem 
water on the surface of the 
with the flowing process in the daytime, during the 
early growth stage of the rice it, but varied 
very little after the middle growth stage as a result 
of shading by rice plants. In the bare field, the 
water temperature usually increased while water 
was flowing, throughout the growth period of the 
rice plant. At night, the temperature of the flowing 
water decreased in both fields and the pH changed 
little during the flowing process. The concentra- 
tion of dissolved oxygen in Pn. the flowing water 
increased when enough sunlight reached the sur- 
face of both the planted and the bare field. In the 
planted field shaded by rice plants and at night, the 
amount of oxygen dissolved changed little while 
ba hey flowing. The a ba ammonium 
total inorganic nitrogen in wing water 
decreased on the surface of both fields during the 
day and at night. In the planted field, the rates of 
decrease of the ammonium nitrogen content during 
the flowing process at 150 m varied from 20 to 
38% in the daytime and from 8 to 37% at night. In 
the bare field, the average rate of decrease of the 
content of ammonium nitrogen was 76% in the 
daytime and 20% at night. The amount of inorgan- 
ic phosphorus in the water decreased while water 
was flowing on the surface of the paddy fields. The 
rates of decrease of the amount of inorganic phos- 
phorus were more or less the same between day 
and night in both the planted and the bare fields. 
(Author’s abstract) 
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LONG-TERM SURVIVAL OF ESCHERICHIA 

COLI IN RIVER WATER, 

Dept. of Biological Sciences, Univ. of Warwick, 

Coventry CV47AL, UK. 

K. P. Flint. 

Journal of Applied Bacteriology JABAA4, Vol. 

63, No. 3, p 261-270, September 1987. 5 fig, 1 tab, 
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Descriptors: ‘*Bacteria, *Survival, *Coliforms, 

*Plasmids, *Competition, *Microbiological studies, 
*Riparian waters, *Water temperature, Population 
density, Autoclaves, es Antiobiotics, Defi- 
cient nutrients, Starv: 


Escherichia coli introduced into autoclaved fil- 
tered river water survived for up to 260 d at 
temperatures from 4 to 25 C with no loss of 
viability. Survival times were less in water which 
was only filtered through either a Whatman filter 
paper or a 0.45 micrometer Millipore filter or in 
untreated water, suggesting that competition with 
the natural mic flora of the water was the 
primary factor in the disappearance of the intro- 
duced bacteria. Survival was also dependent upon 
temperature with survival at4C > 15 C > 25C 
> 37 C for any water sample. Direct counts 
showed that bacterial cells did not disappear as the 
viable count decreased. The possession of the anti- 
biotic resistance plasmids Ridrd-19 or R144-3, did 
not enhance survival nor cause a faster rate of 
decay, indicating that the metabolic burden im- 
posed by a plasmid was not a factor in survival 
under starvation conditions. There was no evi- 
dence of transfer of either plasmid at 15 C or of 
loss of plasmid function during starvation. (Au- 
thor’s abstract) 
88-06834 


FREQUENCY OF ERWINIA CAROTOVORA IN 
THE ALYTH BURN IN EASTERN SCOTLAND 
AND THE SOURCES OF THE BACTERIUM, 


Scottish Crop |Research 
Dundee DD2 5DA, UK. 
M. C. M. Perombelon, and L. J. Hyman. 

Journal of Applied Bacteriology JABAA4, Vol. 
63, No. 4, p 281-291, October 1987. 2 fig, 7 tab, 30 


Inst., Invergowrie, 
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Descriptors: *Pathogenic bacteria, *Coliforms, 
*Microbiological studies, *Nonpoint pollution 
sources, *Path of pollutants, *Riparian waters, 
*Population density, *Contamination, *Water pol- 
lution sources, *Potatoes, Water temperature, 
Scotland, Spatial distribution, Bacteria. 


Contamination of the Alyth Burn by Erwinia caro- 
tovora was monitored monthly over 2 years at nine 
sites spread over a distance of ca 20 km. The 
bacterium was detected only once in the upper 
reaches of the river where it flows in uninhabited 
moorland but frequency of detection and contami- 
nation level tended to increase progressively as the 
river flowed through the the middle reaches mostly in 
grassland to the lower reaches in arable land where 
the bacterium was almost always present. Erwinia 
populations rose from < 100 cells/L before May 
to frequently > 1000 but < 10000 cells/L thereaf- 
ter at sites in the arable land zone. A similar 
pattern was found in the grassland zone except that 
erwinia numbers were lower. Erwinia numbers at 
one site in the arable land zone were positively and 
negatively correlated with the river water temper- 
ature and flow rate respectively when there was a 
1 month lag between the environmental data and 
the population recorded. More than 80% of iso- 
lates tested were E. carotovora subsp. carotovora. 
Water from field drains in arable fields, especially 
those recently planted with potatoes, was frequent- 
ly contaminated by E. carotovora, with numbers 
and a temporal pattern similar to those of the 
Alyth Burn. Drainage water from non-arable fields 
was rarely contaminated. Infected and rotting po- 
tatoes deposited in rivers temporarily contaminat- 
ed the water. Survival of E. carotovora in dilute 
phosphate buffer was greater at pH 5.7 than at pH 
7.7 and they survived for at least 10 d in river 
water. (Author’s abstract) 
W88-06835 


SPECIFIC IDENTIFICATION OF SYNTHETIC 
ORGANIC CHEMICALS IN RIVER WATER 
USING LIQUID-LIQUID EXTRACTION AND 
RESIN ADSORPTION COUPLED WITH ELEC- 
IMPACT, CHEMICAL IONIZATION 
AND ACCURATE MASS MEASUREMENT GAS 
CHROMATOGRAPHY-MASS SPECTROME- 
TRY ANALYSES, 
North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 
For primary bibliographic entry see Field 5A. 
W88-06844 


PETROLEUM HYDROCARBONS IN THE 
MARINE BIVALVE VENUS VERRUCOSA: AC- 
CUMULATION AND CELLULAR RESPONSES, 
Science Dept., Univ. of Malta, Msida, ane 

V. Axiak, J. J. George, and M. N. Moo: 

Marine Biology MBIOAJ, Vol. 97, No. 2, p 225- 
230, February 1! 1988. 4 fig, 2 tab, 22 ref. 


Descriptors: *Path of pollutants, *Oil pollution, 
*Hydrocarbons, *Mollusks, *Venus verrucosa, 
*Bioaccumulation, *Water pollution 

*Crude oil, *Histology, *Animal physiology, 
*Animal tissues, *Toxicity, Benthic fauna, Gills, 
Malta, Tissue analysis. 


Cellular and subcellular responses of the marine 
burrowing bivalve Venus verrucosa collected from 
the northeastern coastline of Malta from January 
to June 1985, after exposure to petroleum hydro- 
carbons (PHC) were investigated. After long-term 
exposure to 100 micrograms/L of water-accommo- 
dated fractions (WAF) of crude oil, PHC were 
found to accumulate most rapidly in the digestive 
gland and then in the gills, with saturation levels 
being reached within 100 d of exposure in both 
cases. PHC accumulation, both in the mantle and 
muscle tissues, was more gradual and consistent 
throughout the whole exposure period. After 150 d 
of exposure, the digestive cells of the digestive 
gland were significantly reduced in height (atro- 
phy) and exhibited reduced lysosomal membrane 
stability. After 144 d of exposure to higher concen- 
trations of PHC (820 and 420 micrograms/L), sev- 
eral cytological effects were recorded, including 
an increase in cell volume and activity of gill 
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mucocytes as well as in the number of haemocytes 
in gill blood sinuses. There was also evidence of 
damage to the epithelial lining of the foot, stomach 
and style sac and marked atrophy of the digestive 
cells of the digestive gland. (Author’s abstract) 
W88-06848 


TRACE METAL CONCENTRATIONS IN MUS- 
SELS: COMPARISON BETWEEN ESTUARINE, 
COASTAL AND OFFSHORE REGIONS IN THE 
SOUTHEASTERN NORTH SEA FROM 1983 TO 
1986, 

Institut fur Hydrobiologie und Fischereiwissens- 
chaft, Zeiseweg 9, D-2000 Hamburg 50, Federal 
Republic of Germany. 

For primary bibliographic entry see Field 5A. 
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SWELL MODEL OF THE GERK 
Deutsches Hydrographisches Inst. *:. 
many, F.R.). 

J. W. Dippner. 

Coastal ae g COENDE, Vol. 1i, No. 5/6, 
p 527-538 ber 1987. 6 fig, 16 ref. 
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Descriptors: *Bights, *Water currents, *Waves, 
*Water circulation, *Mathematical models, 
*Model studies, *Path of pollutants, *Tidal cur- 
rents, Mathematical equations, Mathematical stud- 
ies, German Bight, Momentum transfer, Energy 
dissipation, Wave action, Fate of pollutants, Sur- 
face pollutants. 


A numerical model was used to investigate the 
contribution of wave-induced currents to the tidal 
residual circulation in the German Bight. The mo- 
mentum transfer, by swell decaying to the mean 
circulation, is calculated including wave-current 
interaction without refraction. The model couples 
deep-water and shallow-water energy dissipation 
mechanisms such as wave attenuation and wave 
breaking. The model computes wave set-up, wave 
set-down and a longshore current. The pure wave- 
induced circulation is calculated, and also the re- 
sidual circulation due to the interaction between 
waves and tide. The results suggest that the wave- 
induced currents can be neglected for the calcula- 
tion of transport of near-surface pollutants. (Au- 
thor’s abstract) 
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FATE OF ORGANIC CARBON AND NITRO- 
GEN IN EXPERIMENTAL MARINE SEDI- 
MENT SYSTEMS: INFLUENCE OF BIOTUR- 
BATION AND ANOXIA, 

Odense Univ. (Denmark). Biological Inst. 

E. Kristensen, and T. H. Blackburn. 

Journal of Marine Research JMMRAO, Vol. 45, 
= 1, p 231-257, February 1987. 10 fig, 6 tab, 52 
ref. 


Descriptors: *Organic carbon, *Nitrogen, *Fate of 
pollutants, *Marine sediments, *Sediments, *Detri- 
tus, Bioturbation, Anoxia, Decomposition, Miner- 
alization, Sediment-water interfaces, Nitrification, 
Denitrification, Degradation. 


The decay rate of particulate organic carbon 
(POC) and nitrogen (PON) was followed during 
94 days in three homogenized sediment micro- 
cosms: (1) with a natural density of the polychaete 
Nereis virens (NOx-cores); (2) defaunated, with an 
aerobic water phase (Ox-cores); and (3) defaunat- 
ed, with an anaerobic water phase (An-cores). In 
all cores there was a marked preferential mineral- 
ization of PON compared to POC. The presence of 
Nereis increased the net decomposition of POC 
and PON 2.6 and 1.6 times relative to Ox-cores. 
Ventilation of burrow structures by the worms 
increased the flux of O02, TCO2 and DIN across 
the sediment-water interface 2.5-3.5 times. This 
significantly decreased the pore water concentra- 
tions of TCO2 and DIN. Similarly, nitrification 
and denitrification were stimulated 2.3-2.4 times 
due to nereid activity. Oxygen did not increase 
organic degradation; in fact, the decay of POC and 
PON was faster in An- than OX-cores, 1.5-1.6 and 
1.2 times, respectively. Sulfate reduction, measured 
at the end of the experiment, was low in the 
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aerobic NOx- and Ox-cores relative to An-cores. 
Net ammonium production measured at the end of 
the experiment agreed with the mean loss of PON 
for Ox- and An-cores, but was low for NOx-cores, 
suggesting that a high C:N substrate was being 
degraded in these cores at the end. An empirical 
model describing the temporal decay pattern of 
POC and PON is presented: the detritus in all 
cores were initially composed of two fractions 
(similar C:N); a readily degradable and a low de- 
gradable fraction. A substantial part of the degrad- 
able fraction in NOx-cores was used during the 
experiment, with nitrogen being mineralized pref- 
erentially. The mean C:N molar ratio of detritus 
was 5.9, compared to a value of 15.5 determined at 
the end. The Ox- and An-cores, however, showed 
similar C:N ratios for the detritus used during the 
experiment (3.7 and 4.8) and that measured at the 
end (4.2 and 4.6). Presumably not all the low C:N 
detritus had yet been mineralized in these cores at 
the end — the experiment. (Author’s abstract) 
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RELATIVE MOBILITY OF RADIOACTIVE 
TRACE ELEMENTS ACROSS THE SEDI- 
MENT-WATER INTERFACE IN THE MERL 
MODEL ECOSYSTEMS OF NARRAGANSETT 
BAY, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

P. H. Santschi, M. Amdurer, D. Adler, P. O’Hara, 
and Y.-H. Li. 

Journal of Marine Research JMMRAO, Vol. 45, 
No. 4, p 1007-1048, November 1987. 9 fig, 4 tab, 63 
ref. NSF Grant OCE 81-11953. NOAA Grant 
NARAD 00016. EPA Grant 806072020. 
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Bay, *Radioactive tracers, *Tracers, *Path of pol- 
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Cobalt, Manganese, Zinc, Ten, Iron, Mercury, 
Chromium. 


The ‘mobilities’ of radioactive trace elements 
across the water sediment boundary of a coastal 
marine ecosystem were investigated. The studies 
included chemical speciation experiments of the 
solution and solid phases, and as verification ex- 
periments in controlled model ecosystems. The 
latter included backdiffusion experiments under 
oxic and anoxic conditions and experiments with 
artificially increased sediment resuspension rates. 
The backdiffusion of Cs, Mn, Co, and Zn radio- 
tracers across the sediment-water interface into 
oxic waters and of Mn and Co radiotracers into 
anoxic waters was predicted from laboratory ex- 
periments. The removal from the water and the 
partial immobilization in the sediments of Cs, Zn, 
and Cd tracers, during anoxic conditions, agreed 
with results from selective leaching experiments of 
surface sediments with dithionite-citrate solution, a 
mild reducing agent which can reprecipitate liber- 
ated metals as sulfides. Radioisotopes of particle- 
reactive elements (Sn, Fe, Hg, and Cr) were in- 
volved in the dynamic cycle of colloid formation 
and aggregation in the water column and sedi- 
ments. To extend the information on nuclide be- 
havior gained from radiotracer methods to stable 
trace elements, stable metals were added to one 
tank. The removal rates and extent of uptake by 
suspended particles of radiotracers and their stable 
metal counterparts in the water column were simi- 
lar. Increased resuspension rates without concomi- 
tant increased bioturbation rates had only small 
effects on removal rates of the radiotracers. Sedi- 
ment profiles of the tracers revealed both seasonal 
and element-specific differences in mobility near 
the sediment interface. Se and Cr nuclides, which 
were added in different oxidation states to different 
tanks, showed that the higher oxidation state forms 
are removed more slowly from the water column 
than the lower oxidation state forms. (Author’s 
abstract) 
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SIMULTANEOUS EXPOSURE OF ENGLISH 
SOLE (PAROPHRYS VETULUS) TO SEDI- 
MENT-ASSOCIATED XENOBIOTICS: PART 2- 


CHRONIC EXPOSURE TO AN URBAN ESTU- 
ARINE SEDIMENT WITH ADDED  H3- 
BENZO(A)PYRENE AND C14-POLYCHLORI- 
NATED BIPHENYLS, 

Environmental Conservation Division, Northwest 
and Alaska Fisheries Center, 2725 Montlake Boule- 
vard East, Seattle, Washington 98112. 

J. E. Stein, T. Hom, E. Casillas, A. Friedman, and 
U. Varanasi. 

Marine Environmental Research MERSDW, Vol. 
22, No. 2, p 123-149, 1987. 6 fig, 4 tab, 42 ref. 


Descriptors: *Hydrocarbons, *Polychlorinated bi- 
phenyls, *Path of pollutants, *Fish, *Estuarine 
sediments, *Bioaccumulation, Fate of pollutants, 
Sediments, Aromatic compounds, Benthic fauna, 
Sole, Aquatic animals, Metabolites, Metabolism, 
Radioisotopes, Radioactive tracers. 


Using various chemical analytical techniques such 
as GC analyses of liver and HPLC/fluorescence 
analyses of bile, it was demonstrated that aromatic 
hydrocarbons (AHs) and polychlorinated biphen- 
yls (PCBs) deposited in an urban (test) sediment by 
natural processes were bioavailable to a benthic 
flatfish, English sole (Parophrys  vetulus). 
Benzo(a)pyrene (BaP) labelled with tritium and C- 
14 labelled PCBs were also added to the test 
sediment to compare the uptake and metabolism of 
BaP to that of PCBs by the sole. The amount of 
BaP metabolized to reactive metabolites was great- 
er than that for PCBs, even though the concentra- 
tion of C14-PCBs in the liver of test sole was five 
times as great as that of H3-BaP. Trace amounts of 
H3-BaP were also added to the reference sediment 
to determine how. simultaneous exposure of Eng- 
lish sole to those contaminants already present in 
the test sediment affected the metabolism and dis- 
position of BaP; formation and accumulation of 
potentially toxic metabolites of a carcinogenic AH 
(BaP) in sole liver increased. (Wood- 
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HEAVY METAL ABUNDANCES IN THE 
KANDY LAKE-AN ENVIRONMENTAL CASE 
STUDY FROM SRI 

Department of Geology, University of Peradeniya, 
Peradeniya, Sri Lanka. 

C. B. Dissanayake, A. M. Rohana Bandara, and S. 
V. R. Weerasooriya. 

Environmental Geology and Water Sciences 
pee a Vol. 10, No. 2, p 81-88, 1987. 10 fig, 3 
tab, 9 ref. 
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Kandy Lake, located in the heart of a densely 
populated city of 120,000, in Sri Lanka, is a sink 
for surface runoff and for domestic and industrial 
waste matter carried by effluent canals. The lake is 
also a source of drinking water. Heavy metal con- 
centrations were determined at 66 locations 
throughout the 1000-meter long and 100-to-300- 
meter wide lake. Total iron concentrations aver- 
aged 130 microgram/liter, which does not exceed 
WHO recommendations for drinking water. 
Higher Fe(+-+) concentrations were found off- 
shore; higher total iron, onshore near the drain 
inlets. Concentrations of sulfates (0 to 32 ppm) 
were lowest in the offshore regions, indicating 
more reducing conditions. Vanadium levels (6 to 
32 microgram/liter) increased toward offshore. 
Average lead and cadmium concentrations were 
150 and 77 microgram/liter, respectively. Both 
were higher than the WHO recommended levels 
of 100 and 10 microgram/liter for lead and cadmi- 
um. Highest concentrations of these metals were 
found in onshore areas. Although some of the iron 
and vanadium content was derived from natural 
geologic sources, lead and cadmium pollution was 
associated with zinc-based small industries as well 
as vehicular exhaust in the case of lead. (Cassar- 


PTT) 
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TRACE ELEMENTS IN SURFACE SEDI- 
MENTS OF NAVARINO BAY, GREECE, 
Department of Geology, University of Patras, 


Patras, Greece. 

S. P. Varnavas, A. G. Panagos, and G. Laios. 
Environmental Geology and Water Sciences 
EGWSEI, Vol. 10, No. 3, p 159-168, 1987. 13 fig, 2 
tab, 22 ref. 
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wastewater, Spatial distribution. 


The distribution and sources of trace elements in 
Navarino Bay (Greece) surface sediments were 
determined. Highest concentrations of these sub- 
stances were as follows: (1) Zinc and copper, 352 
and 66 ppm, respectively, at the effluent outfalls of 
a distillery and an olive oil and olive kernel factory 
at the port of Yalova; (2) Nickel, 151 ppm, near the 
town of Pylos; this was attributed to weathering of 
Ni-enriched bauxite deposits rather than to human 
activity; (3) Rubidium and yttrium, 234 ppm and 
27 ppm, respectively, at the river mouths; (4) Or- 
ganic matter, 6.38%, near Pylos, derived from 
domestic sewage. Aluminum levels were 1.2% to 
6.3%, decreasing from the center and deepest part 
of the bay, except for high levels on the Sphaktiria 
coast. Silicon comprised 20-25% of the sediment, 
lowest on the eastern coastline of Sphaktiria and 
near Pylos and highest on the northern coastline of 
the bay. Cobalt levels (13-29 pm) were strongly 
correlated with Al levels, suggesting a common 
lithological derivation. Tin levels (2-5 ppm) and 
gallium levels (17-19 ppm) showed very little spa- 
tial variation. (Cassar-PTT) 
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APPLICATION OF A CONTINUOUS DISTRI- 
BUTION poy FOR PROTON BINDING BY 

HUMIC A CTED FROM ACIDIC 
LAKE SEDIMENTS, 


J. R. Rhea, and T. C. Young. 

Environmental Geology and Water Sciences 
EGWSEI, Vol. 10, No. 3, p 169-173, 1987. 3 fig, 2 
tab, 14 ref. Clarkson University Grant No. 
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New York. 


A multiligand distribution model was applied to 
the study of proton binding characteristics of 
humic acids extracted from sediments of an acidic 
water body (pH <5.0), Cranberry Pond, New 
York. The model characterized a class of proton 
binding sites by mean log K values and the stand- 
ard deviations of log K values about the mean. 
Average dissociation constants identified three 
ligand classes: Class I, a highly acidic carboxyl 
group; Class II, a moderately acidic carboxyl 
group; and Class III, phenolic groups. Results 
compared favorably with alkimetric titration. The 
model accurately predicted proton binding by 
humic acids for pH values in the range 3.5 to 19.0. 
Cassar 
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SUSPENDED SEDIMENT TRANSPORT, SEDI- 
MENTATION, AND RESUSPENSION IN LAKE 
HOUSTON, TEXAS: IMPLICATIONS FOR 
WATER QUALITY, 

Rice Univ., Houston, TX. Dept. of Geology and 
Geophysics. 

For oo bibliographic entry see Field 2J. 
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TRACE ELEMENT DISTRIBUTION IN 
WATERS OF THE NORTHERN CATCHMENT 
AREA OF LAKE KINNERET, NORTHERN 
ISRAEL, 

Geochemistry Division, Geological Survey of 
Israel, 30 Malkhe Israel Street, Jerusalem 95501, 
Israel. 

A. Sandler, I. B. Brenner, and L. Halicz. 





Environmental Geology and Water Sciences 
EGWSEI, Vol. 11, No. 1, p 35-44, February 1988. 
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Thirty-three water sources in the Lake Kinneret 
watershed were sampled during 1978-1983. With 
the major water sources, Dan and Banias springs 
representing background values, the effects of 
human activity was evidenced by increases in trace 
element concentrations as the water flows through 
the Hula Basin and Jordan River. Concentrations 
of major elements (those occurring at levels of 
<0.5 mg/liter) with respect to spatial distribution 
stayed within narrow ranges and had small tempo- 
ral fluctuations. These included Ca, Mg, Na, K, 
bicarbonate, Cl, sulfate, nitrate, and SiO2. On the 
other hand, spatial distribution of trace element 
levels (Al, Ba, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, Sr, 
V, and Zn) varied by 3 orders of magnitude, and 
temporal variations were large but not necessarily 
seasonal. With a few isolated exceptions, trace 
element levels did not exceed criterial levels estab- 
lished for drinking and irrigation water. Three 
main sources of trace elements were identified: 
industrial effluents from the town of Qiryat She- 
mona, fishpond wastes, and d: e from re- 
claimed peat soils. South of the Hula Basin the 
Jordan River becomes more aerated, and levels of 
some trace metals were lower. Factors which 
could increase pollutant loads entering Lake Kin- 
neret are increased water consumption, recycling, 
influx of low “ae and Eh effluents, and modifica- 
tion of channe! ware el in the final segment of 
the Jordan. ( 
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STUDY OF METAL SORPTION/DESORPTION 
PROCESSES ON 
COMPONENTS 


COMPETING SEDIMENT 
WITH A MULTICHAMBER 
DEVICE, 

University of Technology Hamburg-Harburg, Eis- 
sendorferstrasse 38, D-2100 Hamburg, 90, West 
Germany. 

W. Calmano, W. Ahif, and U. Forstner. 
Environmental Geology and Water Sciences 
EGWSEI, Vol. 11, No. 1, p 77-84, February 1988. 
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struments, *Sediments, *Heavy metals, *Sorption, 
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Nickel, Zinc. 


A new multichamber device was developed to 
study sorption/desorption reactions of metals on 
different competing sediment components and the 
influence of environmental factors on these reac- 
tions. The system consists of a central chamber 
connected with six external chambers and separat- 
ed by 0.45-micron-diameter membranes. The diffu- 
sion kinetics of metals between the single chambers 
were determined. Equilibrium was attained within 
24 hours. Algal cell walls (Scenedesmus quadri- 
cauda), bentonite, aluminum oxide, manganese 
oxide, quartz powder,and goethite were used as 
model sediment components. Determination of 
metal sorption on the solid phases resulted in a 
significant enrichment on the algal cell walls, par- 
ticularly for Cu and Cd. It was concluded that 
sorption depends not only on ion exchange but also 
on complexing reactions which lead to relatively 
stable surface binding. A second series of experi- 
ments investigated the effect of seawater on sedi- 
ment components and dredged mud. Cadmium was 
remobilized from all solid components, but Cu was 
not remobilized from algal cell walls and bentonite. 
The dominant role of organic substrates in the 
binding of metals such as Cd and Cu is of particu- 
lar relevance for the transfer of these elements into 
biological systems. Even relatively small percent- 
ages of organic substrates, if involved in metabolic 
processes, may constitute a major pathway by 
which metals are transferred within the food chain. 
(Author’s abstract) 
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NITRATE ENHANCEMENT OF NITRIFICA- 
TION DEPTH IN SEDIMENT/WATER MICRO- 


COSMS, 

Oxford Univ. (England). Soil Science Lab. 

J. G. Cooke, and R. E. White. 

Environmental Geolog and Water Sciences 
EGWSEI, Vol. 11, No. 1, p 85-94, February 1988. 
8 fig, 30 ref. 
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ricultural runoff, Dissolved oxygen. 


Laboratory microcosms were used to study nitro- 
en transformations in the sediments from the 
iver Dorn, England, which drains an agricultural 

catchment. Solutions of either 0.5 mmol/cu dm 

calcium nitrate or calcium chloride (control) were 

passed once only over the sediment surface. After 

5 days incubation,Eh in the nitrate treatment stabi- 

lized at approximately 500 mV at 5 mm below the 

water/sediment interface, and 285 mV at 10 mm, 

whereas in the chloride treatment Eh was -200 mV 

to -250 mV at all measured depths (5 mm and 

below). Ino ic nitrogen measurements of the 
sediment exis showed that much more ammoni- 
um-N was being lost from the nitrate-treated sedi- 
ment than the control. It is believed that when 
nitrate was present in the water, the combined 
processes of nitrate diffusion and denitrification 
consumed organic matter, thereby allowing dis- 
solved oxygen to diffuse further into the sediment. 
This would produce a apy depth of nitrification 
and more ammonium loss. A deterministic model 
was constructed to evaluate the hypothesis. The 
model stimulated the nitrate and ammonium pro- 
files from the processes of diffusion, denitrification, 
nitrification, and ammonification. Kinetic param- 
eters and diffusion impedance factor were deter- 
mined from independent experiments. This model 
provided reasonable simulations of experimental 
data obtained from an additional experiment, 
which also showed that peaks in denitrification and 
nitrification activity were offset from each other 
by 2-3 mm, and that they migrated down the 
profile with increasing incubation time. (Cassar- 


PTT) 
W88-06886 


VARIABILITY OF THE METAL CONTENT OF 
FLOOD DEPOSITS, 

Department of Geography, State University of 
Utrecht, The Netherlands. 

H. Lennaers, C. J. Schouten, and M. C. Rang. 
Environmental Geolo and Water Sciences 
EGWSEI, Vol. 11, No. 1, p 95-106, February 
1988. 7 fig, 7 tab, 18 ref. 


Descriptors: *Path of liutants, *Industrial 
wastewater, *Fate of pollutants, *Flood plains, 
*Heavy metals, , *Rivers, Metals, *Sediments, 
Meuse River, Geul River, Lead, Zinc, Cadmium, 
Copper, Cobalt, Chromium, Nickel, Soil erosion. 


Fresh flood sediments were sampled in the flood 
plains of the River Meuse, with a catchment area 
of 33,000 sq km, and the River Geul, with a 
catchment area of 3,000 sq km. Both rivers have a 
history of severe metal pollution, especially with 
zinc, lead, and cadmium. The Geul flows into the 
Meuse. The flood deposits of both rivers were 
heterogenous mixtures of contaminated bottom 
sediments and clean sediments from soil erosion on 
agricultural cropland. Sediment was also derived 
from highly contaminated stream bank deposits 
from centuries-old zinc and lead mining activity, 
especially in the Geul River. Metals in the Meuse, 
found mostly in the clay fraction, originated from 
liquid industrial wastes. Average metal concentra- 
tions (ppm) in the Meuse after a 50-year flood were 
as follows: Pb, 220; Zn, 832; Cd, 7.6; Cu, 71; Co, 
20; Cr, 37; Ni, 38. Metals levels (ppm) in the Geul 
after a high flood were as follows: Pb, 421; Zn, 
1835; Cd, 3.4; Cu, 12; and no Co, Cr, or Ni 
detected. Similar measurements (ppm) in Geul 
sediment at low flow were as follows: Pb, 428; Zn 
1382; Cu, 4.1; and no Cu, Co, Cr, or Ni detected. 
The positive correlation between textural composi- 
tion, organic matter content, and heavy metal con- 
centration which is often reported was not ob- 
served in this study. Normalization of the metal 
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content was not possible. Metals concentrations in 
sediments decreased along the length of the Geul, 
reflecting the point source of the pollution, the 
upstream metal mines. No clear pattern of metal 
level decrease was seen in Meuse sediments be- 
cause many industrial effluents are discharged 
throughout the river course. (Cassar-PTT) 
W88-06887 


SEASONAL VARIATIONS IN THE LOOSELY 
SORBED PHOSPHORUS FRACTION OF THE 
SEDIMENT OF A SHALLOW AND HYPEREU- 
TROPHIC LAKE, 

Aarhus Univ. (Denmark). Botanical Inst. 

M. Sondergaard. 

Environmental Geology and Water Sciences 
EGWSEI, Vol. 11, No. 1, p 115-121, February 
1988. 5 fig, 2 tab, 18 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Lakes, *Phosphorus, *Sediments, *Seasonal 
variation, Lake Sobygaard, Denmark, Absorption, 
Eutrophic lakes, Shallow lakes, Lake sediments, 
Hydrogen ion concentration. 


Loosely adsorbed phosphorus (AP) was shown to 
constitute much of the total phosphorus in the 4 
rich near-surface sediments of Lake Sobygaar 
Denmark. The small, hypereutrophic lake with 04 
sq km area and mean depth of 1 m had total 
phosphorus levels of 0.2-0.8 mg/liter in water and 
up to 12 mg/g DW in the surface sediment. Con- 
centrations (in mg/g DW) of AP were 0.2 in 
winter to <2 in summer. Most of the seasonal 
variation occurred in the upper few cm of sedi- 
ment. During the summer, intense photosynthetic 
activity caused pH elevations to 10-11 in the water 
column and to 9-10 in pore water. Winter pH was 
about 8 in the water column and 7.5-8.5 in the 
sediment. This pH increase was associated with the 
AP levels. (Cassar-PTT) 

W88-06889 


ACCUMULATION, DEGRADATION AND BIO- 
LOGICAL EFFECTS OF LINDANE ON SCEN- 
EDESMUS OBLIQUUS (TURP.) KUTZ, 
Research Institute of Environmental Chemistry, 
Academic Sinica, Beijing, China. 

For primary bibliographic entry see Field SD. 
W88-06899 


VERTICAL NUTRIENT TRANSPORT AND ITS 
EFFECTS ON EPILIMNETIC PHOSPHORUS 
IN FOUR CALCAREOUS LAKES, 

Wisconsin Univ.-Madison. Water Chemistry Lab. 
For primary bibliographic entry see Field 2H. 
W88-06904 


HEAVY METALS IN MARINE NEMERTEANS, 
Liverpool Univ. (England). Dept. of Biology. 

E. G. McEvoy. 

Hydrobiologia HYDRB8, Vol. 156, p 135-143, Jan- 
uary 4, 1988. 6 fig, 6 tab, 26 ref. 


Descriptors: *Path of pollutants, *Bio, *Bioaccu- 
mulation, *Heavy metals, *Nemerteans, Marine en- 
vironment, Metals, Lead, Cadmium, Zinc, Heter- 
onemertea, Hoplonemertea, Llandudno, Wales, 
Scilly Isles, Invertebrates, Seasonal variation, 
Tissue analysis. 


Accumulation of heavy metals by two species of 
eulittoral nemerteans, Lineus ruber (Heteronemer- 
tea) and Amphiporus lactifloreus (Hoplonemertea) 
varied seasonally and between species. Total body 
burdens of metals (expressed as microgram/gram 
dry weight) measured monthly over a 12-month 
period in Lineus ruber collected off the coast at 
Llandudno, Wales, were as follows: lead, 17.4-38.7; 
cadmium, 8.2-9.4; and zinc, 725-800. For Amphi- 
porus lactifloreus at the same site, lead, 46.3-53.7; 
cadmium, 7.7-9.6; and zinc, 260-285. Mean total 
body burdens of metals (expressed as microgram/ 
gram dry weight) in nemerteans collected off the 
Scilly Isles (two samplings) were as follows: 
Lineus ruber--lead, 0.1; cadmium, 0.35; and zinc, 
80.5; Amphiporus lactifloreus--lead, 0.12; cadmi- 
um, 1.25; and zinc, 47. To differentiate between 
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metal absorbed on surface mucus and metal ab- 
sorbed in body tissues, the organisms were im- 
mersed in iminodiacetic acid coupled to epoxy- 
activated Sepharose 6B (40-100 micron diameter). 
(Cassar-PTT) 

W88-06909 


NITRATE DEPLETION IN THE RIPARIAN 
ZONE OF A SMALL WOODLAND STREAM, 
York Univ., Toronto (Ontario). Dept. of Geogra- 


hy. 
For primary bibliographic entry see Field 2E. 
W88-06919 


BIODEGRADATION DATA EVALUATION 
FOR STRUCTURE/BIODEGRADABILITY RE- 
LATIONS, 

Syracuse Research Corp., NY. Center for Chemi- 
cal Hazard Assessment. 

P. H. Howard, A. E. Hueber, and R. S. Boethling. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 1, p, January 1987. 8 tab, 
35 ref. 


Descriptors: *Wastewater treatment, *Fate of pol- 
lutants, *Structure/biodegradability _ relations, 
*Biodegradation, *Biological treatment, *Organic 
compounds, *Organic wastes, Field tests, Grab 
samples, Quantitative analysis, Chemical proper- 
ties, Chemical wastes. 


Previous attempts at structure/biodegradability re- 
lations (SBRs) and available biodegradation data 
are reviewed and it is concluded that (1) not 
enough rate data on large numbers of chemicals 
are available to develop quantitative SBRs and (2) 
attempted qualitative SBRs have suffered from 
either poor documentation of the biodegradation 
evaluation or they have used limited biodegrada- 
tion test data. Because of the poor reproducibility 
of biodegradation tests, a weight-of-evidence eval- 
uation procedure is proposed. A system for collect- 
ing and evaluating biodegration data from screen- 
ing tests, biological treatment simulations, grab 
sample tests and field studies is described and 
study-specific and summary biodegradability codes 
in combination with reliability codes are developed 
that can be used for structure/biodegradability re- 
lations. (Author’s abstract) 

W88-06921 


REDUCTION IN BIOAVAILABILITY OF OR- 
GANIC CONTAMINANTS TO THE AMPHI- 
POD PONTOPOREIA HOYI BY DISSOLVED 
ORGANIC MATTER OF SEDIMENT INTER- 
STITIAL WATERS, 

Great Lakes Environmental Research Laboratory, 
Ann Arbor, MI 48104. 

P. F. Landrum, S. R. Nihart, B. J. Eadie, and L. R. 
Herche. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 1, p 11-20, January 1987. 3 
fig, 3 tab, 25 ref. 


Descriptors: *Pesticides, *Heavy metals, *Organic 
matter, *Amphipods, *Lakes, *Polychlorinated bi- 
phenyls, *Bioavailability, Interstitial water, Organ- 
ic compounds, Humic acids, Hydrocarbons, Ad- 
sorption, Great Lakes, Limnology. 


Dissolved organic matter (DOM) in aquatic sys- 
tems is known to reduce the bioavailability of 
heavy metals. Recent studies have shown similar 
reductions in bioavailability of organic contami- 
nants. The mechanism for reduction, with Aldrich 
humics, was to reduce the freely dissolved, bioa- 
vailable, xenobiotic concentration by partitioning 
to DOM. This mechanism was also found to apply 
to organic contaminants in the presence of DOM 
from interstitial waters. A reverse-phase separation 
technique was used to measure the sorbed xenobio- 
tic, and by difference from the total, the freely 
dissolved concentration of a contaminant permit- 
ting the calculation of a partition coefficient. Equi- 
librium partitioning of selected polycyclic aromat- 
ic hydrocarbon and polychlorinated biphenyl con- 
geners to the DOM, in interstitial waters from 
several geographical sources, ranged over several 
orders of magnitude for a single compound. The 
reduction in bioavailability was measured by re- 


duction in the conditional uptake rate constant for 
organic xenobiotics in the presence of DOM, for 
the amphipod Pontoporeia hoyi (the major benthic 
invertebrate in the Great Lakes). Reduction in the 
conditional uptake rate constant versus controls 
was used to calculate a biologically determined 
partition coefficient. The log of the reverse-phase 
partition coefficient was well correlated with the 
log of the biologically-determined partition coeffi- 
cient over a range of three orders of magnitude in 
measured partition coefficient for individual com- 
pounds using DOM from different sources. (Au- 
thor’s abstract) 

W88-06922 


IN SITU VARIATIONS IN OYSTER MUTAGE- 
NICITY AND TISSUE CONCENTRATIONS OF 
POLYCYCLIC AROMATIC HYDROCARBONS, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of oe. 

C. A. Pittinger, A. L. Buikema, and J. O. 
Falkinham. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 1, p 51-60, January 1987. 5 
fig, 1 tab, 39 ref. 


Descriptors: *Path of pollutants, *Mutagenicity, 
*Oysters, *Hydrocarbons, *Bioaccumulation, *Es- 
tuaries, *Water pollution effects, *Toxicity, *Sal- 
monella, Gas chromatography, Dose-response 
studies, Bioassay, Chesapeake Bay, Comparison 
studies, Tissue anaiysis. 


Variations in oyster mutagenicity were monitored 
in a series of in situ relocation experiments and 
compared with tissue concentrations of polycyclic 
aromatic hydrocarbons (PAHs). Oysters (Crassos- 
trea virginica) were relocated among three rivers 
in the southern Chesapeake Bay and sampled over 
a 2-week exposure period. Extracts of oyster tis- 
sues were assayed for mutagenic activity by the 
Salmonella typhimurium microsomal test and ana- 
lyzed for selected PAHs by gas chromatography. 
Oysters relocated to the polluted Elizabeth River 
(Norfolk, VA) from a pristine site (Ware River, 
VA) accumulated mutagenic activity and PAHs 
within 3 d following relocation. Mutagenicity in- 
creased over a 14-d period while tissue levels of 
most PAHs stabilized or declined after 3 d. Ex- 
tracts of native oysters from the Elizabeth River 
exhibited comparable levels of mutagenic activity 
as 14-d relocated oysters. In elimination experi- 
ments, PAH levels and mutagenic activity of Eliza- 
beth River oysters decreased following relocation 
to the Ware River and were not detected after 14 
d. Regression analyses did not detect a significant 
association between slopes of mutagenicity dose- 
responses and tissue levels of PAHs. Marginal as- 
sociations with numbers of Salmonella reverants 
per plate were detected in comparisons with sums 
of PAH tissue levels, and with tissue levels of 
benzofluoranthene. (Author’s abstract) 

W88-06925 


PARAMETERIZATION OF 
FATE MODELS: A CASE STUDY, 

Minnesota Mining and Mfg. Co., ‘St. Paul. Envi- 
ronmental Lab. 

K. H. Reinert, P. M. Rocchio, and J. H. Rodgers. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 2, p 99-104, February 1987. 
4 fig, 3 tab, 18 ref. 


PREDICTIVE 


Descriptors: *Mathematical models, *Parametric 
hydrology, *Herbicides, *Prediction, *Fate of Pol- 
lutants, *Sediments, Exposure Analysis Modeling 
System, Endothall, Reservoirs, Costs, Case studies, 
Parameterization, Aquatic environment, Organic 
pesticides. 


Accurate prediction of chemical fate and persist- 
ence using general aquatic fate models requires 
model parameterization, i.e., the determination of 
site-specific environmental and chemical param- 
eters for model input. The capability of one model, 
the Exposure Analysis Modeling System 
(EXAMS), to predict the fate of endothall, an 
aquatic herbicide, in a reservoir was compared 
using two different parameterization methods. The 
first method, limited parameterization, used only 
literature and limited field data. The second 


method, intensive parameterization, employed lab- 
oratory, experimental pool and field data. Differ- 
ences of less than one order of magnitude were 
observed among the endothall fate predictions 
from EXAMS in this reservoir using either 
method. Predicted endothall aqueous half-lives 
were greater than the observed half-life by a factor 
of 5 to 9. Predicted endothall concentrations in 
sediment were consistently below the minimum 
detectable level (0.01 mg/kg) for endothall, where- 
as endothall concentrations were measured in res- 
ervoir sediments in the field. In this case, the 
results indicate that limited parameterization of 
EXAMS provides predictions of endothall persist- 
ence that are as accurate as those provided by 
intensive parameterization, thus saving time and 
reducing costs. Limited parameterization produced 
relatively accurate predictions in this study, possi- 
bly because only one fate process, biotransforma- 
tion, was important. For chemicals affected by 
numerous fate processes, the errors associated with 
each fate process input could signi tly affect 
the accuracy of predictions. (Author’s abstract) 
W88-06926 


DETERMINATION OF UPTAKE RATE CON- 
STANTS FOR SIX ORGANOCHLORINES IN 
MIDGE LARVAE, 

Ohio State Univ., Columbus. Dept. of Entomolo- 
gy. 

T. W. Lohner, and W. J. Collins. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 2, p 137-146, Rainey 
1987. 2 fig, 3 tab, 30 ref. 


Descriptors: *Bioassay, *Bioaccumulation, 
*Midges, ‘*Absorption, *Population exposure, 
*Chlorinated hydrocarbons, *Organic compounds, 
*Uptake rates, Invertebrates, Organochlorines, 
Prediction, Costs, Pesticides, Regression analysis. 


Various methods are used to measure the residue- 
forming potential of organic chemicals in aquatic 
organisms. The majority of these studies have been 
conducted with fish and rely on the determination 
of steady-state partitioning, a method that is expen- 
sive, both in terms of time and analytical cost. The 
midge (Chironomus riparius) is readily available, 
easily cultured and provides an alternative system 
with which to study chemical uptake. To evaluate 
this system, the uptake rate constants of six organ- 
ochlorines were determined under nonequilibrium 
conditions, using the midge. Uptake rate constants 
were calculated from uptake data using a first- 
order kinetic expression. Significant correlations 
were found between the uptake constants of the six 
chlorinated hydrocarbons and their water solubili- 
ty and octanol/water partition coefficient values. 
Multiplying the uptake constants by their molecu- 
lar weight provided values that were highly corre- 
lated with log octanol/water partition coefficients 
(r squared = 0.93) and log aqueous solubility (r 
squared = 0.97) when analyzed by linear regres- 
sion. Using the midge, uptake constants can be 
determined in a short time and may be used to 
make reliable predictions about the relative pene- 
trating power of many chemicals in aquatic inver- 
tebrates. (Author’s abstract) 

W88-06930 


FATE AND MOVEMENT OF AZAARENES 
AND THEIR ANAEROBIC BIOTRANSFORMA- 
TION PRODUCTS IN AN AQUIFER CON- 
TAMINATED BY WOOD-TREATMENT 
CHEMICALS, 

Geological Survey, Denver, CO. 

W. E. Pereira, C. E. Rostad, D. M. Updegraff, and 
J. L. Bennett. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 3, p 163-176, March 1987. 6 
fig, 2 tab, 28 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Azaarenes, *Pollutants, *Contamination, 
*Sand aquifers, *Biotransformation, *Groundwater 
pollution, *Infiltration rate, Pond sludges, Chemi- 
cal degradation, Nutrients, On-site investigations, 
Partition coefficients. 





Infiltration of wastes containing creosote and 
pentchlorophenol from surface impoundments at 
an abandoned wood-treatment facility near Pensa- 
cola, Florida, resulted in contamination of the un- 
derlying sand and gravel aquifer. Pond sludges and 
sediments near the source were contaminated with 
2- to 5-ring azaarenes having n-octanol/water par- 
tition t values of from 2.0 to 5.6. Howev- 
er, the ground water contained only azaarenes and 
their oxygenated and methylated derivatives 
having n-octanol/water partition coefficient values 
of less than 3.5. These compounds also were 
present in coal tar-contaminated ground water at 
site near St. Louis Park, Minnesota. Laboratory 
anaerobic degradation studies and on-site observa- 
tions indicated that oxygenated azaarenes probably 
were biotransformation products of reactions me- 
diated by indigenous microbial populations. Micro- 
bial N-methylation, C-methylation and O-methyla- 
tion reactions are reported here for the first time. 
In the presence of nutrients and carbon sources 
such as acetate and propionate, all azaarenes stud- 
ies were either partial or completely degraded. 
Evidence for the microbial degradation of azaar- 
pt in ground water from anaerobic zones is pre- 
ygenated azaarenes were relatively more 
pveonh> mobile and persistent in hydrogeolo- 
gic environments. (Author’s abstract) 
W88-06932 


MODELING THE IMPACT OF CONSERVA- 

TION TILLAGE PRACTICES ON PESTICIDE 

CONCENTRATIONS IN GROUND AND SUR- 

FACE WATERS, 

— TERRA Consultants, Mountain View, 
‘A. 


A. S. Donigian, and R. F. ee 

Environmental. Toxicology Chemistry 
ETOCDK, Vol. 6, No. 4, BY 41-350, Aguil 1987. 2 
fig, 8 tab, 34 ref. 


Descriptors: *Cropland, *Cultivated land, *Fate of 
=a ts, *Pesticide residues, *Groundwater a 

tion, *Tillage, *Path of pollutants, S 
runoff, Pesticides, Organic carbon distribution oo 
efficient, Carbofuran, Dicamba. 


To analyze the environmental fate and migration 
of pesticides applied to croplands as they are af- 
fected by conservation tillage practices, pesticide 
models for leaching surface water and ground 
water were selected and an application method 
was developed. Fourteen different pesticides ap- 
plied to corn and soybeans were analyzed to deter- 
mine probable concentrations in ground water and 
surface water under conventional tillage, reduced 
tillage and no tillage practices; the Lake Erie Basin 
was the study site. Surface runoff loadings and 
concentrations decreased under the conservation 
tillage scenarios, but ground water loadings and 
concentrations increased as a result of the de- 
creased runoff and increased ground water re- 
charge. Reduced tillage decreased surface runoff 
loadings and concentrations increased as a result of 
the decreased runoff and increased ground water 
recharge. Reduced tillage decreased surface runoff 
loads and concentrations by about 50% as com- 
pared with conventional tillage, and no tillage re- 
sulted in another 20% reduction. The pesticides 
with the highest surface runoff loads and concen- 
trations were those with organic carbon distribu- 
tion coefficients values generally less than 200 ml/ 
g and root zone half-lives greater than 40 d. For 
ground water, only four pesticides demonstrated 
mean annual loadings high enough to require esti- 
mation of resulting ground water concentrations. 
These four compounds also had the highest surface 
loadings and are characterized by organic carbon 
distribution coefficients values of 100 ml/g or less 
and root zone half-lives of 35 d or longer. Ground 
water concentrations for all four compounds were 
low,, with carbofuran showing the highest concen- 
trations (approaching 1.0 ppb). Next was dicamba, 
but its concentrations were four to five orders of 
magnitude less. Sensitivity analyses for carbofuran 
indicated that the concentrations could be at least 
one order of magnitude higher, depending on as- 
sumptions related to decay rate, hydraulic conduc- 
tivity and other hydrogeologic parameters. (Au- 
thor’s abstract) 

W88-06936 
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COMPARISON OF MODELS THAT DESCRIBE 
THE TRANSPORT OF ORGANIC COM- 
POUNDS IN MACROPOROUS SOIL, 

Oak =a National Lab., TN. Environmental Sci- 


Se GR. PRES K. W. Watson, and J. L. 


Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 4, p 251-257, April 1987. 5 
fig, 1 tab, 15 ref. 


Descri tors: *Path of pollutants, *Fate of pollut- 
ants, *Model studies, *Hydraulic models, *Organic 
compounds, *Soil columns, *Tracers, *Pervious 
soils, *Pores, *Advection, *Elution, Advection- 
= models, Chlorobenzenes, Mathematical 
mode 


Experiments were conducted on an intact soil 
column to test the suitability of several transport 
codes in sone 6 movement of reactive or- 
— compounds through soil containing preferred 
pon ol ere (macropores). The. equilibrium- 
model and the nonequi- 
brian yeotegibano-aee model were used to 
describe the elution of a nonretarded tracer 
— and two retarded tracers (trich- 
lorobenzene and tetrachlorobenzene). The advec- 
tion-dispersion model proved adequate in describ- 
ing the movement of the nonreactive tracer but it 
failed to ine ibe the elution of the pr myo 
organics. organic tracers none- 
quilibrium model to account for their apparent 
rapid movement. The two-site model, when cali- 
brated to the trichlorobenzene breakthrough data, 
successfully predicted the elution of tetrachloro- 
benzene. (Author’s abstract) 
W88-06937 


PCB AVAILABILITY ASSESSMENT OF RIVER 
DREDGING USING CAGED CLAMS AND 


FISH, 

cr Univ., Ann Arbor. Great Lakes Re- 
search 

For saat bibliographic entry see Field 5G. 
W88-06938 


ESTIMATING SAMPLE REQUIREMENTS 
FOR FIELD EVALUATIONS OF PESTICIDE 
LEACHING, 

Environmental Protection Agency, Athens, GA. 
Southeast Environmental Research Lab. 

For primary bibliographic entry see Field 7A. 
W88-06943 


DIRECT AND INDIRECT PHOTOLYSIS OF 

WATER-SOLUBLE AZODYES: KINETIC 

MEASUREMENTS AND STRUCTURE-ACTIVI- 

TY RELATIONSHIPS, 

= International, Menlo Park, CA. Chemistry 
b 


W. R. Haag, and T. Mill. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 5, p 359-369, May 1987. 4 
fig, 6 tab, 28 ref. EPA Contract 68-02-3968, 
Versar, Inc. subcontract 867.1. 


Descriptors: *Fate of pollutants, *Dyes, *Water 
properties, *Chemical properties, *Photolysis, 
*Azodyes, Photoactivation, Chemical reactions, 
Ion exchange, Organic carbon, Singlet oxygen, 
Structure-activity relationships. 


Azodyes dissolved in water containing humic acid 
(total organic carbon = 5 mg/L) and irradiated 
with a xenon lamp were transformed primarily by 
an indirect photoprocess involving singlet oxygen 
and/or oxyradicals. Dissociation of the phenolic/ 
naphtholic OH groups of the dyes was the domi- 
nant factor in increasing indirect photolysis rates. 
Simplified structure-activity relationships were de- 
veloped based on pKa prediction methods and on 
the observation that the reactivities of the dissoci- 
ated forms of all the dyes are nearly the same. 
Products of indirect photolysis could not be identi- 
fied, but loss of color suggests cleavage of the azo 
linkage in nearly all cases. Aromatic amines are not 
likely to be formed. (Author’s abstract) 
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PRODUCTS OF HEXACHLOROCYCLOPEN- 
TADIENE (C-56) IN AQUEOUS SOLUTION, 
Geochemistry Section, Illinois State Geological 
Survey, Champaign, Illinois 61820. 

S. J. Chou, R. A. Griffin, M. M. Chou, and R. A. 
Larson 


Environmental Toxicology and. Chemistry 
ETOCDK, Vol. 6, No. 5, p 371-376, May 1987. 4 
fig, 1 tab, 18 ref. EPA Grant R-806335-01-1. 


Descriptors: *Hexachloroyclopentadiene, *Organ- 
ic compounds, *Fate of pollutatns, *Degradation, 
Bi seny, corner *Degradation products, *Pho- 
tolysis, emical properties, Chemical reactions, 
Isomers, Dissociation, Water properties. 


The eteieetetion. and degradation products of 
Cyc (C-56) in aqueous solu- 
tions were studied i in the laboratory. In each case, 
the half-life of C-56 was less than 4 min when 
exposed to sunlight. At least eight degradation 
products were positively or tentatively identified: 
2,3,4,4,5-pentachloro-2-cyclopentenone, hexach- 
loro-2-cyclopentenone and hexachloro-3-cyclopen- 
tenone were the primary photodegradation prod- 
ucts, and pentachloro-cis-2,4-pentadienoic acid, Z- 
and E-pentachlorobutadiene and tetrachlorobutyne 
were the secondary degradation products. Disso- 
ciation of the primary photolysis products may 
proceed through corresponding pentadienoic acids 
to form smaller molecular weight compound such 
as pentachlorobutadiene isomers and tetrachloro- 
butyne. In addition, dimerization of 2,3,4,4,5-pen- 
tachloro-2-cyclopentenone to form higher molecu- 
lar weight compounds such as hexachloroindenone 
may present a minor route of degradation. The 
results also indicate that C-5é is highly photoreac- 
tive and suggest a possible pathway for the com- 
pound’s transformation in the environment when 
exposed to light. (Author’s abstract) 
W88-06945 





LABORATORY STUDIES ON MECHANISMS 
FOR THE DEGRADATION OF ALDICARB, AL- 
DICARB SULFOXIDE AND ALDICARB SUL- 


INE, 
Wisconsin Univ., Madison. Dept. of Chemical En- 
gineering. 
E. N. Lightfoot, P. S. Thorne, R. L. Jones, J. L. 
Hansen, and R. R. Romine. 
Environmental Toxicology and 
ETOCDK, Vol. 6, No. 5, p 377-394, May 1987. 4 
fig, 6 tab, 22 ref. 


Chemistry 


Descriptors: *Biodegradation, *Insecticides, *Fate 
of pollutants, *Aldicarbs, *Pesticides, *Chemical 
degradation, *Metabolites, *Topsoil, *Soil col- 
umns, Soil chemistry, Soil Horizons, Saturation 
zone, Saturated soils, Oxidation, Oxides, Tempera- 
ture, Hydrogen ion concentration, Hydrolysis. 


Experiments were performed in order to better 
define the degradation mechanisms and kinetics for 
aldicarb and its two metabolites, aldicarb sulfoxide 
and aldicarb sulfone. The mechanisms studies were 
oxidation in surface soil and saturated zone soil 
samples, degradation in saturated zone soil samples 
and distilled water hydrolysis. The studies showed 
that soil is an important mechanistic factor, prob- 
ably because surface catalysis occurs. Temperature 
and pH are important factors in determining degra- 
dation rates. The experiments seem to indicate that 
microbial oxidation is an important degradation 
mechanism in the surface soil, but the breakdown 
of aldicarb residues to noncarbamates is largely the 
result of chemical hydrolysis. The reduction of 
aldicarb sulfoxide to aldicarb was observed in the 
presence of limestone but only after an incubation 
period of two to six months. No reduction of 
aldicarb sulfone to aldicarb sulfoxide was observed 
in these experiments. The complexity of degrada- 
tion is such that laboratory studies can augment 
but not replace well-designed experiments con- 
ducted under actual field conditions. (Author’s ab- 
stract) 

W88-06946 


CASE AGAINST MERCURY (II) METHYLA- 
TION BY AQUATIC ENVIRONMENTAL 
METHYLSILOXANES, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Health and Environmental Sciences Department, 
Dow Corning Corporation, Midland, Michigan 
48686-0994. 

C. L. Frye, and H. Chu. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 2, p 95-98, February 1988. 
15 ref. 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Methylation, *Mercury, *Chemical prop- 
erties, Aquatic environment, Water pollution, 
Chemical reactions, Sediments. 


The literature relating to the methylation of mer- 
cury salts by methylsilicon species was reviewed 
and assessed from the standpoint of potential eco- 
logical significance. The probability of such reac- 
tions occurring under any likely aquatic environ- 
mental conditions is shown to be extremely low. 
This conclusion is strongly reinforced by experi- 
ments in which water-soluble analogs of the meth- 
ylsiloxanes (materials reportedly present as traces 
in some aquatic sediments) were shown to be com- 
pletely unaffected by mercuric chloride at ambient 
laboratory temperatures. Few additional studies 
with other mercury salts (e.g. acetate or nitrate) or 
higher temperatures were performed because of 
their irrelevance to any likely aquatic environmen- 
tal situation. (Author’s abstract) 

W88-06952 


BIODEGRADATION OF THREE AZAARENE 
CONGENERS IN RIVER WATER, 

Army Environmental Hygiene Agency, Aberdeen 
Proving Ground, MD. 

R. A. Cassidy, W. J. Birge, and J. A. Black. 
Environmental Toxicology and i 
ETOCDK, Vol. 7, No. 2, p 99-105, February 1988. 
6 fig, 1 tab, 15 ref. 


Descriptors: *Fate of pollutants, *Organic com- 
pounds, *Biodegradation, *Azaarenes, *Chemical 
properties, Lethal limit, Substrates, Streams, Pyri- 
dine, Quinoline, Kinetics, Acridine, Toxicity. 


The biodegradability of three structurally related 
azaarenes (pyridine, quinoline, and acridine) at var- 
ious concentrations (which gave 0 to 100% letha- 
lity to embryo-larval stages of an indigenous frog 
species) was determined using a river water die- 
away test and water collected from the Green 
River (Newton, KY). HPLC analyses of the 
amended river water during the 6- and 11-d study 
revealed rapid removal of pyridine and quinoline 
at the lower substrate concentrations; however, no 
change in the acridine concentrations was 
during the 11-d study. Except for the lowest quino- 
line concentration, the turnover times and latent 
9 a for pyridine and quinoline increased with 
igher initial concentrations, but the kinetics of 
microbial oxidation were constant at all but the 
highest concentrations. The adaptation of previ- 
ously exposed river flora was determined by re- 
spiking degraded waters. When the flora were 
reexposed to the substrates there was no latent 
period and the kinetics were superimposable. By 
tracking the metabolites of quinoline, sequential 
oxidation of the parent compound to more polar 
species was demonstrated. It was determined by 
co-culturing quinoline and acridine that acridine 
nondegradability was not due to any inhibitory 
effect that acridine may have on the river flora. 
(Author’s abstract) 
W88-06953 


PREDICTION OF CONSUMER PRODUCT 
CHEMICAL CONCENTRATIONS AS A FUNC- 
TION OF PUBLICLY OWNED TREATMENT 
WORKS TREATMENT TYPE AND RIVERINE 
DILUTION, 

Procter and Gamble Co., Cincinnati, OH. Ivory- 
dale Technical Center. 

R. A. Rapaport. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 2, p 107-115, February 
1988. 5 fig, 4 tab, 17 ref. 


Descriptors: *Water pollution sources, *Outfall, 
*Wastewater treatment, *Wastewater outfall, 
*Chemical composition, *Effluent seepage, *Math- 
ematical models, Activated sludge, Trickling fil- 


ters, Surface waters, Stream discharge, Water pol- 
lution, Wastewater disposal, Model studies. 


In the United States, effluent from publicly owned 
treatment works (POTW) becomes diluted in sur- 
face waters. These initial concentrations of chemi- 
cals in rivers below the effluent outfalls are used as 
conservative estimates of downstream concentra- 
tions. Using computerized U.S. Environmental 
Protection Agency databases, which include 
POTW flow rates and receiving water stream 
flows, dilution factors were determined for activat- 
ed sludge, trickling filter, and ieee treatments 
as a function of total U. S. PO discharge and 
the total number of POTW. Curves were con- 
structed and mathematical functions fitted for 
POTW flow and number versus dilution factor for 
each of the treatment types. Using a computer 
rogram in which these curves are applied, the 
este of total POTW flow discharged to U.S. 
rivers and streams that will have a concentration 
greater than any specified value (e.g. water quality 
criteria) can be predicted. This procedure will be 
psa in safety assessments of chemicals dis- 
oe to natural waters as components of 
ae aaa (Author’s abstract) 


EFFECTS OF DIMILIN(RT) ON FRESHWATER 
LITTER DECOMPOSITION, 

Maryland Univ., Frostburg. Appalachian Environ- 
mental Lab. 

For primary bibliographic entry see Field 5C. 
W88-06955 


FATE OF ee nncaioeae aot 
DIOXIN OUTDOOR AQUATIC 


SYSTEM, 

R. L. Corbet, G. R. Barrie Webster, and D. C. G. 
Muir. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 2, p 167-180, February 
1988. 7 fig, 2 tab, 31 ref. 


Descriptors: *Duckweed, *Fate of pollutants, 
*Dioxins, *Organic compounds, *Bottom sedi- 
ments, *Ponds, Air-water interface, Chemical 
properties, Vegetation, Chemical degradation, 
Aquatic vegetation. 


Three outdoor pools (5.5 cu m) were treated with 
(C14)1,3,6,8-tetrachloridibenzo-p-dioxin —_(1,3,6,8- 
T4CDD) at concentrations of 98, 245 and 980 n; 
L, and. the movements and accumulation of t 
compound were monitored in air, water, sediment 
and vegetation over a 426-d period. The concen- 
trations of 1,3,6,8-T4CDD in the air above the 
treated pools a from 8.4 to 18.8 ng/cu m 
during the first after treatment. Total C14 
concentration in the water column declined rapid- 
ly, with more than 90% lost from the water phase 
within 96 h (t sub 1/2 = 14.0 to 28.5 h). The 
sediments were the major reservoir for the com- 
pound, accounting for 34 to 80% of the added 
compound at 34 d and 5 to 14% at 426 d. Total 
(C14)T4CDD concentrations in the sediments in- 
creased at 90 d, in part because of the end-of- 
season deposition of rooted vegetation. 1,3,6,8- 
T4CDD degraded in natural water in Pyrex fl 

at similar rates in sterile and nonsterile waters (t 
sub 1/2 = 6.3 to 8.0 d) in sunlight, but not under 
darkened conditions. A single, polar photodegra- 
dation product (retention time 0.82 relative to 
1,3,6,8-T4CDD) was detected by HPLC, and 20% 
of the C14 was unextractable within 10 d. Similar 
degradation products were noted in the water and 
sediments (90 and 426 d). In duckweed (Lemna sp.) 
and (Potamogeton sp.), concentration factors for 
1,3,6,8T4CDD ranged from 25,000 to 34,000 and 
from 27,000 to 200,000 respectively. At 426 d 
posttreatment, 5 to 8% of the applied 1,3,6,8- 
T4CDD cound be accounted for in all aquatic 
compartments, with an additional 4 to 6% of C14 
present as unidentified polar products and unex- 
tractable residue. (Author’s abstract) 

W88-06957 


FATE OF DYES IN AQUATIC SYSTEMS: I. 
SOLUBILITY AND PARTITIONING OF SOME 
HYDROPHOBIC DYES AND RELATED COM- 
PO 


Environmental Protection Agency, Athens, GA. 
Southeast Environmental Research Lab. 

G. L. Baughman, and T. A. Perenich. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 3, p 183-199, March 1988. 6 
tab, 45 ref. EPA Grant No. CR812638. 


Descriptors: *Dyes, *Dye dispersion, *Solubility, 
*Water pollution effects, *Chemical p: 

Bottom sediments, Henry’s law, Biological magni- 
fication, Computers. 


Solubilities and vapor pressures from the literature 
were combined with calculated octanol/water par- 
tition coefficients, K sub ow, to assess the = 
environmental behavior of about 50 dyes. Most of 
the older disperse dyes (those that have been in use 
for decades) have solubilities on the order of 10 to 
the minus 7th power to 10 to the minus 6th power 
M. This solubility suggests the potential for a 30- 
to 150-fold concentration enhancement in sedi- 
ments and bioconcentration of about 1,000 times in 
the absence of metabolism. The data also indicate 
that solubilities computed ftom K sub ow for dis- 
perse dyes is 10 to 100 times smaller than reported 
for most other compounds. Henry’s law constants 
calculated from solubility and vapor pressure show 
that the disperse and vat dyes will be entirely gas- 
phase-controlled in their rate of volatilization from 
water and that this process will be extremely slow. 
he ae conclusions om bs leet about the 
vior of more recently developed disperse 
dyes. The available physical constants are com- 
piled along with structures, Color Index number, 
CAS number and names for 80 compounds. (Au- 
thor’s abstract) 
W88-06958 


DIETARY ACCUMULATION OF FOUR 
CHLORINATED DIOXIN CONGENERS BY 
RAINBOW TROUT AND FATHEAD MIN- 
NOWS, 

Department of Fisheries and Oceans, Winnipeg 
ae Freshwater Inst. 

D. C. G. Muir, and A. L. hart gy mys 
Environmental Toxicology Chemistry 
ETOCDK, Vol. 7, No. 3, p 227-236, gre 1988. 3 
fig, 3 tab, 39 ref. 


Descriptors: *Organic compounds, *Bioaccumula- 
ion, *Metabolism, *Minnows, *Assimilative ca- 
pacity, *Trout, *Path of pollutants, *Chlorinated 
hydrocarbons, Chemical properties, Toxicity, 
Food chains, Great Lakes. 


Accumulation of four C14-labeled polychlorinated 
dibenzo-p-dioxins (PCDDs), _ 1,2,3,7-T4CDD, 
i 2,3,4,7-PSCDD, 1,2,3,4,7,8-H6CDD, and 

1,2,3,4,6,7, 8-H7CDD, by juvenile rainbow trout 
(Salmo gairdneri) and fathead minnows (Pime- 
phales promelas) was studied by feeding the fish 
treated food for 30 d followed by a to 75-d 
depuration period. Assimilation efficiencies (based 
on total C14) of the isomers were low, ranging 
from 13% for H7CDD to 37% for H6CDD i 
trout, as compared with 64% for 4,4’-DDT under 
the same conditions. Bioaccumulation factors, as- 
similation efficiencies and elimination rate con- 
stants for each PCDD congener were lower in 
fathead minnows than in rainbow trout. Half-lives 
for total C14 ranged from 9 to 13 d for T4¢CDD 
and PSCDD in trout and minnows, ively, 
and from 46 to 112 d for H6CDD and H7CDD in 
the same fish. Toluene-extractable radioactivity for 
T4CDD and PSCDD was < 30% during the 
clearance phase, indicating extensive transforma- 
tion to polar products in both species. A four- 
compartment model was used to estimate the accu- 
mulation of H6CDD and H7CDD in Great Lakes 
food chains (from detritus/phytoplankton to lake 
trout). The model predicted decreasing concentra- 
tions of the PCDDs at higher trophic levels, with 
accumulation primarily from food, assuming freely 
dissolved water concentrations of less than 2 x 10 
to the minus Sth power ng/L. (Author’s abstract) 
W88-06961 


MANAGEMENT STRATEGY FOR ACIDIC 
DEPOSITION IN WESTERN AND NORTHERN 


CANADA, 





Alberta Dept. of Environment, Edmonton. 

H. S. Sandhu, and R. G. Wilson. 

Environmental Management EMNGDC, Vol. 11, 
ia. 5, p 637-640, September 1987. 2 fig, 1 tab, 13 
ref. ’ 


Descriptors: *Acid rain, *Canada, *Sulfites, *Man- 
agement planning, *Water pollution sources, *Air 
pollution, *Governmental interrelations, Adminis- 
trative decisions, Policy making, Monitoring. 


The governments of British Columbia, Alberta, 
Saskatchewan, Manitoba, Northwest Territories, 
and Canada held joint consultations in 1980 to 
review the available information on acid rain from 
Western and Northern Canada. It was concluded 
that acid rain might become a problem in the 
future and, hence, a research, monitoring, and 
management strategy for acidic deposition was 
needed. The acid deposition management strate; 
adopted by the government has four basic ele- 
ments: (1) determine the sensitivity of the western 
and northern Canadian environment to acid 
sition; (2) establish target loadings; (3) monitor to 
ensure compliance with the targets; and (4) estab- 
lish emission management plans. Sensitivity maps 
to acid deposition have identified major areas that 
pr hee ar sensitive; 47% of the 520 lakes sampled 
in tchewan and 20% of the 720 lakes sampled 
in British Columbia were classified as highly sensi- 
tive. There is no evidence of acidification. The 
— of establishing a suitable target loading has 
started. Precipitation chemistry is being moni- 
tored at 62 sites in the region. Wet sulfate deposi- 
tion at most locations is < 10 kg/ha/yr. Transport 
and deposition models suitable for the region are 
being developed. (Freemann-PTT) 
W88-06972 


CAPACITY OF AQUATIC BACTERIA TO ACT 
AS RECIPIENTS OF PLASMID DNA, 
Environmental Protection Agency, Gulf Breeze, 
FL. Gulf Breeze Environmental Research Lab. 
F. J. Genthner, P. Chatterjee, T. Barkay, and A. 
W. Bourquin. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 1, p 115-117, January 
1988. 2 tab, 12 ref. 


Descriptors: *Environmental effects, *Genetic en- 
ering, *Water pollution sources, *Path of pol- 

lutants, *Bacterial physiology, *Plasmid transfer, 

*Pseudomonas, Culturing techniques, Bacteria. 


A total of 68 gram-negative freshwater bacterial 
isolates were screened for their ability to receive 
and express plasmids from Pseudomonas aerugin- 
osa donors. plate mating technique identi 

26 of the isolates as recipient active for the self- 
transmissible wide-host-range plasmid R68; 
were recipient active by R68 mobilization for the 
wide-host-range plasmid cloning vector R1162. 
Frequencies of transfer were compared by using 
three conjugal transfer procedures: broth, plate, 
and filter mating. For every recipient tested, a 
solid environment was superior to a liquid environ- 
ment for transfer. The broth mating technique 
failed to demonstrate R68 transfer in 63% of the 
recipient-active isolates. Filter mating, in general, 
yielded the highest transfer frequencies. The more- 
rapid plate mating procedure, however, was just as 
sensitive for testing the capacity of natural isolates 
to participate in conjugal plasmid transfer. (Au- 
thor’s abstract) 

W88-07000 


POLIOVIRUS RETENTION IN SOIL COL- 
UMNS AFTER APPLICATION OF CHEMICAL- 
AND POLYELECTROLYTE-CONDITIONED 
DEWATERED SLUDGES, 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

O. C. Pancorbo, G. Bitton, S. R. Farrah, G. E. 
Gifford, and A. R. Overman. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 1, p 118-123, January 
1988. 5 tab, 26 ref. EPA Grant R804570. 


Descriptors: *Sludge disposal, *Path of pollutants, 
*Groundwater pollution, *Poliovirus, *Soil _ col- 
umns, *Leachates, Flocculation, Aerobic digestion, 
Inactivation, Wastewater treatment. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


The transport of poliovirus type 1 (strain LSc) was 
studied in Red Bay sandy loam columns that were 
treated with chemical- or polyelectrolyte-condi- 
tioned dewatered sludges and then leached with 
natural rainwater under saturated flow conditions. 
ph rating —_ a in the — and — 
chloride ges that were produced following the 
flocculation of ‘ocetiel. raw sewage. Virtually 
complete inactivation of the virus was observed 
following the flocculation of raw sewage or the 
stabilization of alum and ferric chloride sludges 
with lime at pH 11.5. Poliovirus was also concen- 
trated in polyelectrolyte-conditioned dewatered 
sludge that was produced from virus-seeded, an- 
pence. te lly digested sludge. Despite the saturated 
flow conditions for a sustained period, no viruses 
were detected in the leachates of the soil columns 
that were treated with these chemical and chemi- 
cally treated sludges. Since the viruses were 
mostly associated with the solids in these sludge 
samples, it is believed that they were immobilized 
along with the sludge solids in the top portion of 
the soil columns. (Author’s abstract) 

W88-07001 


INFLUENCE OF INORGANIC AND ORGANIC 

NUTRIENTS ON AEROBIC BIODEGRADA- 

TION AND ON THE ADAPTATION RE- 

ee OF SUBSURFACE MICROBIAL 
IMMUNITIES, 


North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

C. M. Swindoll, C. M. Aelion, and F. K. Pfaender. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 1, p 212-217, January 
1988. 6 fig, 1 tab, 17 ref. EPA Cooperative Agree- 
ment CR811828. 
Descriptors: *Biodegradation, *Fate of pollutants, 
*Path of pollutants, *Groundwater pollution, 
*Aquifers, *Mineralization, *Limiting nutrients, 
*Microbial degradation, Microbiological studies, 
Metabolites, Organic compounds, Biodegradation. 


The influence of inorganic and organic amend- 
ments on the mineralization of ethylene dibromide, 
p-nitrophenol, phenol, and toluene was examined 
in subsurface soil samples from a pristine aquifer 
near Lula, Okla. The responses indicate that the 
metabolic abilities. and nutrient requirements of 
groundwater microorganisms vary substantially 
within an aquifer. In some samples, additions of 
inorganic nutrients resulted in a more rapid adapta- 
tion to the test substrate and a higher rate of 
metabolism, indicating that metabolism may have 
been limited by these nutrients. In other samples 
from the same aquifer layer, inorganic amendments 
had little or no influence on mineralization. In 
general, the addition of multiple inorganic nutri- 
ents resulted in a greater enhancement of degrada- 
tion than did the addition of single substances. 
Additions of alternate carbon sources, such as glu- 
cose or amino acids, inhibited the mineralization of 
the xenobiotic substrates. This inhibition appears to 
be the result of the preferential utilization of the 
more easily degradable carbon amendments. (Au- 
thor’s abstract) 

W88-07003 


REDUCTIVE DECHLORINATION OF HEX- 
ACHLOROBENZENE TO TRI- AND DICH- 
LOROBENZENES IN ANAEROBIC SEWAGE 
SLUDGE, 

Michigan State Univ., East Lansing. Dept. of Crop 
and Soil Sciences. 

For primary bibliographic entry see Field 5D. 
W88-07005 


VIRUSES IN SEWAGE WATERS DURING AND 
AFTER A POLIOMYELITIS OUTBREAK AND 
SUBSEQUENT NATIONWIDE ORAL POLIO- 
VIRUS VACCINATION CAMPAIGN IN FIN- 


LAND, 

Enterovirus Lab., Dept. of Virology, National 
Public Health Inst., Helsinki, Finland. 

T. Poyry, M. Stenvik, and T. Hovi. 


Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 2, p 371-374, February 
1988. 1 fig, 5 tab, 9 ref. 


Sources Of Pollution—Group 5B 


Descriptors: *Public health, *Path of pollutants, 
*Water pollution sources, *Poliovirus, *Finland, 
*Epidemiology, *Wastewater analysis, Public 
health, Wastewater, Enteroviruses. 


During an outbreak of paralytic poliomyelitis in 
Finland in 1984 and 1985 the widespread circula- 
tion of the causative wild-type serotype 3 poliovi- 
rus in the population was documented by demon- 
strating the virus in sewage water specimens in 13 
different locations in the greater Helsinki district 
and in 13 other cities or towns all over the coun- 
try. After the nationwide campaign with oral po- 
liovirus vaccine in 1985, poliovirus serotypes 2 and 
3 were readily isolated from sewage waters for up 
to 2 months, whereas type 1 poliovirus seemed to 
disappear from the sewage more rapidly. All of 
these isolates were temperature sensitive and there- 
fore most likely vaccine related. The efficacy of 
the vaccination campaign in regard to elimination 
of the epidemic type 3 strain was evaluated by a 
follow-up study on viruses in. sewage waters con- 
tinued for 12 months through the subsequent ex- 
pected season of poliomyelitis. Several types of 
enteroviruses, including five vaccine-related polio- 
virus strains, were identified in the 72 virus-posi- 
tive specimens out of 93 studied. No wild-type 
polioviruses were found, indicating the success of 
the campaign. (Author’s abstract) 

W88-07007 


ANIMAL VIRUSES, COLIPHAGES, AND BAC- 
TERIA IN AEROSOLS AND WASTEWATER AT 
A SPRAY IRRIGATION SITE, 

Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental Engineering. 

K. P. Brenner, P. V. Scarpino, and C. S. Clark. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 2, p 409-415, February 
1988. 2 fig, 3 tab, 40 ref. 


Descriptors: *Impaired water use, *Analytical 
methods, *Viruses, *Aerosols, *Coliphages, *Bac- 
teria, *Irrigation water, Bioassay, Aeration. 


Aerosol samples collected at the Muskegon 
County Wastewater Management System Number 
1 spray irrigation site in Michigan by using the 
Army prototype XM2 Biological Sampler/Collec- 
tor were examined for the presence of animal 
viruses, coliphages, and bacteria. Air samples, col- 
lected in Barle lactalbumen hydrolysate, and 
wastewater samples were filtered through a 0.45- 
and 1.2-micron membrane filter sandwich, pre- 
treated with 10% beef xtract (pH 7.0), and assayed 
for animal viruses by the plaque method on Buffalo 
green monkey kidney cells. Untreated air and 
wastewater samples were assayed for coliphages 
by the soft agar overlay method with three Es- 
cherichia coli hosts (ATCC 13706, 15597, and 
11303) and for bacteria by the heterotrophic plate 
count method. Filtered air samples were assayed 
for coliphages by the most-probable-number 
method method with the same three hosts. Al- 
though no animal viruses were detected in the 
aerosol samples, coliphages and bacteria were re- 
covered. E. coli ATCC 13706 coliphage were re- 
covered more often and in greater numbers than 
either of the other two types of coliphages. Con- 
centrations of animal viruses,coliphages, and bacte- 
ria detected in the raw influent decreased as the 
wastewater was aerated and stored in the lagoons. 
No animal viruses were detected in the wastewater 
at the pump station just before distribution to the 
spray irrigation rigs. The most-probable-number 
method was more sensitive and consistent than the 
overlay procedure in detecting low levels of coli- 
phages in air samples. (Author’s abstract) 
W88-07008 


PREDICTION OF SUBSTRATE REMOVAL 
RATES OF ATTACHED MICROORGANISMS 
AND OF RELATIVE CONTRIBUTIONS OF AT- 
TACHED AND SUSPENDED COMMUNITIES 
AT FIELD SITES, 

Environmental Research Lab., Athens, GA. 

D. L. Lewis, and D. K. Gattie. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 2, p 434-440, February 
1988. 3 fig, 1 tab, 21 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, *Biodegradation, *Wetlands, *Herbicides, 
*Model studing, *Microbial degradation, Microor- 
ganisms, Mathematical studies, Organic com- 
pounds. 


A mathematical model uses a direct proportional- 
ity relationship between bulk water velocities and 
field-determined second-order microbial transfor- 
mation rate coefficients along with the rate coeffi- 
cient of a benchmark chemical to estimate the 
substrate removal rates of rapidly degraded chemi- 
cals by attached organisms in shallow (<1 m deep) 
aquatic ecosystems. Data from 31 field experiments 
involving the addition of 2,4-dichlorophenoxyace- 
tic acid methyl ester (2,4-DME) in nine field areas 
were used to determine a field-derived second- 
order rate coefficient for microbial transformation 
of the ester. By using 2,4-DME as a benchmark 
chemical, the model was used to predict microbial 
transformation rates of the butoxyethyl ester of 
2,4-dichlorophenoxyacetic acid (2,4-DBE) at five 
other field sites. The predicted half-lives of 2,4- 
DBE varied 1,500-fold and were within about a 
threefold range or less of the measured half-lives. 
Under conditions of mass transport limitation, the 
contributions of attached microorganisms relative 
to total microbial activities at various field sites 
were related to the ratio of water velocity, U, and 
depth, D, showing that historical definitions of 
ecosystems according to flow and depth character- 
istics are also valid for describing the process- 
related structure of ecosystems. An equation was 
developed for predicting the relative contributions 
of attached and suspended communities with 
values of U os D for lotic and lentic —_ 
and suspended microorgani were expected to 
be insignificant in aalon lotic systems for the 
same process carried out by both populations. Ne- 
glecting epiphytic microorganisms, both s 

and attached organisms were expected to be signif- 
icant in wetlands. (Author’s abstract) 
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TEMPORAL AND GEOGRAPHICAL DISTRI- 
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ied and Environmental Microbiology 
MIDF, Vol. 54, No. 2, p 555-560, February 
1988. 4 fig, 2 tab, 22 ref. 


Descriptors: *Detergents, *Fate of pollutants, 
*Surfactants, *Rivers, *Biodegradation, *Microbial 
degradation, Microorganisms, Seasonal variation, 
Biological oxygen demand, Bacteria, Temporal 
distribution, Water pollution effects, *Spatial distri- 
bution, Enzymes. 


— bacteria were isolated nonselectively 
from riverbed stones and examined by gel zymo- 
phy for their ability to produce alkylsulfatase 
AS) enzymes and thus to metabolize alkyl sulfate 
surfactants such as sodium dodecyl sulfate. The 
percentages of AS+ isolates from stone epilithon 
at five sites from the source to the river mouth 
were measured on five sampling days spread over 
1 year. The results showed that (1) the prevalence 
of epilithic AS+ strains (as a percentage of all 
isolates) was much higher at polluted sites than at 
the source; (2) when averaged over the whole 
river, percentages of AS+ strains were significant- 
ly higher at the end of summer compared with 
either the preceding or the following winter; (3) 
analysis of site-sampling time interactions indicated 
that water quality factors (e.g., biochemical 
oxygen demand and dissolved oxygen concentra- 
tion) rather than climatic factors determined the 
distributions of epilithic AS+ isolates; (4) constitu- 
tive strains were the most prevalent (7.2% of all 
isolates), with smaller numbers of isolates with 
inducible (4.5%) and repressible (1.7%) enzymes. 
(Author’s abstract) 
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TRICHLOROETHYLENE METABOLISM BY 
MICROORGANISMS THAT DEGRADE ARO- 
MATIC COMPOUNDS, 


Sg i pore. Inc., Gulf Breeze, FL. 
elson, S. O. Montgomery, and P. H. 

Pritchard. 

Applied and Environmental og roamed 

AEMIDF, Vol. 54, No. 2, p 604-606, February 

1988. 3 tab, 13 ref. 


Descriptors: *Fate of pollutants, *Trichloroethy- 
lene, *Biodegradation, *Microbial degradation, 
*Chlorinated hydrocarbons, *Aromatic com- 
pounds, *Pseudomonas, Microbiological studies, 
Metabolites, Organic compounds, Enzymes, Deg- 
radation. 


Trichloroethylene (TCE) was metabolized by the 
natural microflora of three different environmental 
water samples (estuarine, river, and graoudwater 
from the Pensacola, Florida, areae) when stimulat- 
ed by the addition of either toluene or phenol. 
Two different strains of Pseudomonas putida that 
degrade toluene by a pathway containing a toluene 
dioxygenase also metabolized TCE. A mutant of 
one of these strains lacking an active toluene diox- 
ygenase could not degrade TCE, but spontaneous 
revertants for toluene d tion also regained 
TCE-degradative ability. The results implicate tol- 
uene dioxygenase in TCE metabolism. (Alexander- 


PTT) 
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MICROBIAL DECOMPOSITION IN AQUATIC 
ENVIRONMENTS: COMBINED PROCESS OF 
EXTRACELLULAR ENZYME A 

SUBSTRATE UPTAKE, 

Institut fur Meereskunde, Dusternbrooker Weg 20, 
D-2300 Kiel, Federal Republic of Germany. 

H.-G. Hoppe, S.-J. Kim, and K. Gocke. 

— and Environmental Microbiology 


MIDF, Vol. 54, No. 3, p 784-790, March 1988. 
2 fig, 3 tab, 25 ref. 


Descriptors: *Fate of pollutants, *Amino acids, 
*Model studies, *Biodegradation, *Microbial deg- 
radation, *Isotope studies, *Peptides, *Bioaccumu- 
lation, Radioactive tracers, Mathematical studies, 
Turnover rate, Kill Fjord, Decomposition. 


A model for the coupling between extracellular- 
enzyme activity and substrate uptake by bacterial 
populations in natural waters was defined. The 
balance between uptake of leucine and extracellu- 
lar hydrolytic production of leucine from a peptide 
model substrate was investigated in a combined 
fluorescence-radiotracer experiment with 
(3H)leucine as a marker for the leucine 1 and L- 
leucine-4 methyl-7-coumarinylamide u-MCA) 
as a marker for the pool of dissolved peptide 
substrates. At low concentrations of the model 
substrate, the input and uptake processes of leucine 
are nearly , whereas at high concentra- 
tions of the model substrate much more leucine is 
liberated than taken up. In addition, water samples 
from one polluted and one less polluted station in 
the Kiel Fjord were investigated for their extracel- 
lular enzymatic and uptake properties in an annual 
cycle. Turnover rates of leucine (T sub r, percent 
per hour) and hydrolysis rates of Leu-MCA (H sub 
I, percent per hour), as well as the quotient T sub 
r/H_ sub r, reflect the impact of environmental 
conditions on decomposition processes at both 
sampling sites. The quotient T sub r/H sub r is 
interpreted as an indirect measurement of the pool 
size ratio (polymers/monomers), which may serve 
as an index of hydrolysis-uptake coupling in bacte- 
rial utilization of dissolved protein. Calculated on 
an annual average basis, turnover rates are nine 
times higher than hydrolysis rates at the polluted 
station and five times higher at the less polluted 
station. From the described model, this would 
mean that the relative fraction of polymers within 
the total dissolved organic carbon pool (with 
regard to the substrate combination dissolved pro- 
tein-leucine) is about twice that at the polluted 
than at the less polluted station. (Author’s abstract) 
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BACTERIAL LEACHING OF METALS FROM 
DIGESTED SEWAGE SLUDGE, 

Universite du Quebec, INRS-Eau, C. P. 7500, 2700 
rue Einstein, Sainte-Foy, (Quebec), Canada 
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a AND GROWTH, REPRODUCTIVE 
AND HISTOCHEMICAL TESTS FOR 
HEAVY METALS IN HARD 


CLAMS, MER- 
CENARIA MERCENARIA, FROM RARITAN 
BAY, 1974-75, 
National Marine Fisheries Service, Woods Hole, 
MA. Northeast Fisheries Center. 
For primary bibliographic entry see Field 5C. 
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BILITY STUDIES IN ENVIRONMENTAL EPI- 
DEMIOLOGY INVESTIGATIONS: A CASE 
STUDY IN 

Section of Chronic Disease and Environmental 
Epidemiology, Minnesota Dept. of Health. 

For primary bibliographic entry see Field 5C. 
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PATHOGENIC MICRO-ORGANISMS AND 
HELMINTHS IN SEWAGE PRODUCTS, ARA- 
BIAN GULF, COUNTRY OF BAHRAIN, 
Biological Sciences, Univ. of Wisconsin-Parkside, 
Box No. 2000, Kenosha, WI 53151-2000. 

For primary bibliographic entry see Field 5D. 
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COMMON-SOURCE COMMUNITY AND IN- 
DUSTRIAL EXPOSURE TO TRICHLOROETH- 


Div. of Environmental and Occupational Medi- 
cine, Mt. Sinai School of Medicine, 1 Gustave L. 
Levy Place, New York, NY. 
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In July 1979, 1,900 gallons of trichloroethylene 
(TCE) were released into ground and surface 
water from a pipe manufacturing plant in Mont- 
gomery County, Pennsylvania. Community and 
occupational exposure to TCE, was conducted en- 
vironmental and medical surveys. In well water 
= les obtained in August 1979 within 1 km of 
the factory, TCE concentrations ranged to 183,000 
per billion (ppb); EPA’s proposed guideline 
ior TCE in drinking water is 5 ppb. Levels of TCE 
declined with distance from the plant, mean time- 
weighted occupational exposure to TCE of de- 
greaser operators was 205 mg/cu m; the recom- 
mended time-weighted exposure limit is 135 mg/cu 
m. Mean short-term exposure was 1,084 mg/cu m; 
the recommended short-term limit is 535 mg/cu m. 
Seven of 9 exposed workers reported drowsiness, 
dizziness, or mental confusion. In exposed workers, 
mean urinary excretion of TCE metabolites rose 
from 298 er an pre-shift to 480 micro- 
— postshift. On re-evaluation of the factory 
ollowing improvements in ventilation and work 
practices, mean time-weighted occupational expo- 
sure to TCE had decreased to 84 mg/cu m and 
short-term exposure to 400 mg/cu m; symptom 
frequency and concentrations of urinary TCE me- 
tabolites also were reduced. This episode demon- 
strates that community and occupational exposure 
to chemical toxins may share a common origin. 
(Author’s abstract) 
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DECAY OF DISSOLVED SUBSTANCES BY 
SECOND-ORDER REACTION; PROBLEM DE- 
SCRIPTION AND BATCH-REACTOR SOLU- 
TIONS, 

U. S. Salinity Lab. Soil and Water Management 
Research Unit, Riverside, CA 92521. 





S.R. Yates, and C. G. Enfield. 

Journal of Environmental Science and Health 
JESEDU, Vol. 23, No. 1, p 59-84, January 1988. 3 
fig, 1 tab, 40 ref. 
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Finite a method, Batch 
pc ay ve td wa 


The mass rt (advection. ) equa- 
tions allowing coupled pierenenh reaction be- 
tween two constituents were derived and result in 
a set of coupled nonlinear partial differential equa- 
tions. The equations that govern the transport and 
transformation of two reactive chemical constitu- 
ents in groundwater where the influences of inter- 
constituent reaction is allowed are presented. Sev- 
eral exact solutions to the coupled nonlinear equa- 
tions for a stagnant flow system illustrate the 
second-order decay mechanism. Although the as- 
sumptions applied in dev these solutions 
limit their usefulness in modeling the contaminant 
transport process in flow fields, they do provide a 
means for verifying more comprehensive finite- 
difference or finite-element aeeoow the _ 
erning equations and, more importantly, pro a 
w y the reaction coefficients for batch 
reactor experiments may be obtained. (Alexander- 
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SHORT-TERM OF ZOOPLANKTON 
MANIPULATIONS ON PHOSPHATE 
UPTAKE, 
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ALUMINUM, IRON, ZINC, AND LEAD IN 
BOG WATERS OF NORTHEASTERN NORTH 
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Aluminum, iron, zinc, and lead were measured in 
37 surface waters from 24 2 along an east to 
west transect from Manitoba and Minnesota to 
Maine and the Atlantic Provinces of Canada. 
Large gradients increasing from east to west of Fe 
and Al and nearly constant concentrations of Pb 
and Zn were revealed. Atmospheric deposition of 
soil particles is the major influence on Al and Fe 
concentrations. Zinc and Pb are derived primarily 
from air pollution. Concentrations of Al and Fe in 
bog waters tly exceed those in regional atmos- 
pheric precipitation; dry deposition and evapora- 
tive concentration are the likely explanations. Con- 
centrations of Zn and Pb are less than those in 
precipitation, presumably due to sorption by peat. 
(Wood-PTT) 
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BIOACCUMULATION AND METABOLISM OF 
TRI- AND DIALKYLLEAD COMPOUNDS BY A 
FRESHWATER ALGA, 
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Canadian Journal of Fisheries and Aquatic Sci- 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Dialkyllead compounds, Trialkyllead compounds, 
Heavy metals, Accumulation. 


A freshwater green alga, Ankistrodesmus falcatus, 
exposed to solutions of trialkyllead, dialkyllead, 
and inorganic lead(II) compounds (1 milligram/ 
liter) for Oa hours accumulated these compounds 
with concentration factors of about 100, 2000, and 
20,000, respectively. Incubation of this alga with 
trimethyllead and dimethyllead species over a long 
period Gs days) sevanios the ability of the orga- 
nism to lize these compounds. The metabol- 
ic processes for trimethyllead followed a dealkyla- 
tion sequence with the formation of dimethyllead 
and lead(II) bors The alga not only accu- 
mulated dimethyllead, but also contained signifi- 
cant amounts of trimethyllead and lead(II) com- 
pounds. Neither chemical disproportionation reac- 
tions nor photodecomposition could account for 
: quantities produced. (Author’s abstract) 


BIOGEOCHEMICAL CYCLING OF SELENI- 
UM IN THE SAN JOAQUIN VALLEY, CALI- 


vironmental Management EMNGDC, Vol. 11, 
= 6, p 805-821, November 1987. 2 fig, 4 tab, 104 


Descriptors: *Path of pollutants, *Irrigation-return 
flow, *Water pollution effects, *Selenium, *A; 
culture, California, Salinity, Geohydrology, 
Joaquin Valley, Irrigation effects, Wildlife, Bioac- 
cumulation, Accumulation, Aquatic birds, Birds, 
Waterfowl, Toxicity, Nutrients, Pesticides, Trace 
metals, Heavy metals, Metals, Herbicides, Insecti- 
cides, Drainage, Mortality, Morbidity. 


Subsurface agricultural drainage waters from west- 
ern San Joaquin Valley, California, contained ele- 
vated concentrations of selenium, up to 1400 mi- 
cro iter in the San Luis Drain inflows. In 
1978 these drainage waters began to replace previ- 
ous input to Kesterson Reservoir, a pond system 
within Kesterson National Wildlife Refuge. Seleni- 
um then entered the food chain. Mean concentra- 
tions in filamentous algae, rooted plants, and net 
plankton were 35-85 ppm; in insects and fish, 22- 
175 ppm, in aquatic insect larvae and nymphs, up 
to 175 ppm; in mosquitofish, 170 ppm; and in 
sediments 3.1 to 210 ppm dry weight. In the 1983 
nesting system unusual rates of deformity and 
death were observed in embryos and hatchlings of 
wild aquatic birds (up to 64% of eared grebe and 
American coot nests). These were attributed to 
selenium toxicosis since testing for pesticides and 
trace elements showed Aarcem low levels. reed 
logic setting (Cretaceous and Tertiary marine sedi 
ments), climate, soil type, availability of imported 
— m water, type of irrigation (drainage water 
collected and transported to the wildlife area), and 
the chemical properties of selenium all contributed 
to the high levels of selenium in the groundwater. 


(Cassar- 
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ANALYSIS OF AN ANISOTROPIC COASTAL 
AQUIFER SYSTEM USING VARIABLE-DENSI- 
TY FLOW AND SOLUTE TRANSPORT SIMU- 
LATION, 

Geological Survey, Box 50166, Honolulu, HI 
96850. 
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REGIONAL HYDRODYNAMICS OF THE 
PROPOSED HIGH-LEVEL NUCLEAR-WASTE 
REPOSITORY SITES IN THE TEXAS PAN- 
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Journal of Hydrology JHYDA7, Vol. 92, No. 1/2, 
p 149-172, June 30, 1987. 12 fig, 50 ref. 
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mics, Aquifer characteristics, Palo Duro Basin, 

Texas, Saturation zone, Salt beds, Ogallala Aqui- 

fer, Dockum Aquifer, Geohydrology, Water level, 

es Potentiometric profiles, Hydraulic gra- 
ient. 


Potential sites for high-level nuclear waste reposi- 
tories were evaluated in the bedded salt in the Palo 
Duro Basin area of the Texas Panhandle. The sites 
are underlain by three major hydrostratigraphic 
units: (1) a shallow freshwater aquifer system de- 
vel in the Terti Formation and 
the Triassic Dockum Group; (2) a thick shale and 
evaporite aquitard; and (3) a deep basin brine aqui- 
fer system. Water level, shut-in pressure, and spe- 
cific gravity data from inventoried wells, drill-stem 
tests, and long-term pumping tests were used to 
construct potentiometric surfaces, potentiometric 
profiles, and pressure-depth di . Water in the 
and Dockum ifers predominantly 
flows horizontally and discharges to springs and 
wells. Equipotential patterns on potentiometric 
profiles indicate that some water may be moving 
downward from the Ogallala into the Dockum 
across an intervening confining unit, as well as 
moving downward from the Dockum across the 
shale and evaporite aquitard and into the deep 
— aquifer system. Equipotential and 
data indicate predominantly hori- 
aad flow in the deep basin aquifer system, which 
is influenced by permeability variations related to 
facies changes. Hydraulic gradients are flatter in 
the more permeable shelf, shelf margin, and fan- 
delta facies and steeper in the less permeable deep 
basin facies. (Cassar-PTT) 
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MICROSCALE CHEMICAL HETEROGENEITY 
IN GROUNDWATER, 

Isotope Department, The Weizmann Institute of 
Science, 7100 Rehovot, Israel. 

D. Ronen, M. Magaritz, H. Gvirtzman, and W. 


Garner. 
Journal of Hydrology JHYDA7, Vol. 92, No. 1/2, 
p 173-178, June 30, 1987. 3 fig, 10 ref. 
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Sulfates, Test wells, Israel, Dialysis cells. 


A multilayer dialysis cell device was used to obtain 
undisturbed, real-time samples from test wells 15 
km north of Tel Aviv, Israel, and 2 km inland from 
the Mediterranean Sea. The test site, which over- 
lies part of the Coastal Plain Aquifer, contains a 
sewage treatment plant, effluent infiltration la- 
goons, sludge disposal site, and fields irrigated with 
effluent for 20 years. Chemical profiles were ob- 
tained 42 days apart, using 76 dialysis cells over a 
240-cm length. In the first test (single sampling), 
variations over the 240-cm length were consider- 
able: chloride, 160-270 mg/liter; nitrate, 0-110 mg/ 
liter; and sulfate, 45-70 mg/liter. When the same 
well was examined 42 days later, an entirely differ- 
ent o—er was found: chloride, 130-240 mg/liter; 
= 0-50 mg/liter; and sulfate, 10-55 mg/liter. 

ee-dimensional representations of the three ions 
mt from May 11 to October 13, 1986, fur- 
ther demonstrated the complexity of profiles. The 
results raised the question of the validity of 
groundwater quality data based on single samples. 
Cassar- 
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TRIBUTYLTIN (TBT) IN THE WATERS OF A 
SCOTTISH SEA LOCH ARISING FROM THE 
USE OF ANTIFOULANT TREATED NETTING 
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DAFS Marine Laboratory, P.O. Box 101, Victoria 
Road, Aberdeen AB9 8DB (Great Britain). 

P. W. Balls. 

Aquaculture AQCLAL, Vol. 65, No. 3/4, p 227- 
237, September 15 1987. 7 fig, 1 tab, 22 ref. 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


The leaching of TBT from a moored array of 
cages with netting freshly treated with TBT-based 
antifoulants has been assessed for 5 months follow- 
ing immersion in seawater in a sea loch. Concen- 
trations of ca. 1 mg/cum (g/l as Sn) within the 
cages are observed soon after deployment. These 
levels dropped rapidly to ca. 0.1 — after 2 
weeks to ca. 0.005 mg/cum after 5 months. 
Close to the cages (20 m), concentrations up to 0.2 
mg/cum were initially observed while in the main 
body of the loch TBT was only detectable (0.002 
mg/cum) near the start of the investigation. Con- 
centrations of TBT in seawater in and around the 
raft are higher than those reported to produce 
effects on biota in laboratory studies. Within the 
loch there is some evidence of decomposition of 
TBT to dibutylin (DBT). (Author’s abstract) 
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DETERMINATION OF PARAQUAT BY FLOW- 
INJECTION SPECTROPHOTOMETRY, 
Department of Analytical Chemistry, Faculty of 
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28040 Madrid (Spain). 

For primary bibliographic entry see Field 5A. 
W88-07120 


SOME PROBLEMS ASSOCIATED WITH 
AND DAIRY WATER  DIS- 


BREWERY 
CHARGES, 
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NILE WATER AT KHARTOUM, 
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bacteria, *Microbiological studies, *Nile, *Sudan, 
Stream pollution, Bacterial, Africa. 


Research data was collected to find out just how 
clean the Nile in the Sudan is with respect to fecal 
contamination. A total of more than 144 samples 
were taken over a period of 12 months. The clear, 
fast-flowing Blue Nile is much more fecally con- 
taminated than the chalky, slow-flowing White 
Nile and that, in general, the Nile is much cleaner 
than other African rivers. (Miller-PTT) 
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PCB LEVELS IN SURFACE AND WASTE 
WATERS IN EGYPT, 

National Research Centre, Cairo (Egypt). Water 
Pollution Control Lab. 
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Environment International ENVIDV, Vol. 12, No. 
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Comparison studies, Stream pollution. 


Samples of surface water from the river Nile, 
Ismailia and El-Mahmodia Canals, and 
wastewaters from eight plants were collected and 
analyzed for PCB levels. The mean concentrations 
of PCBs in the Nile River, El-Mahmodia Canal, 
and wastewaters were 24 + or - 14, 39 + or - 18, 
and 170 + or - 150 ng/L, respectively. The waste- 
waters discharged from industrial plants increased 
the levels of PCBs in surface waters. the concen- 
trations of PCBs in the Nile and two canals are 
within the range found in the Hudson, Avon, and 
Frome Rivers, and for the Northern Mississippi 
area. (Author’s abstract) 
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ENVIRONMENTAL FATE OF POLYNUCLEAR 
AROMATIC HYDROCARBONS IN COAL TAR, 
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Coal tar contains high concentrations of polynu- 
clear aromatic hydrocarbons (PAH). Land dispos- 
al of coal tar residues has led to extensive ground- 
water contamination at a number of sites in the 
Minnesota, Virginia, Pennsylvania, and Iowa. This 
paper briefly reviews several case studies of coal- 
tar-contaminated sites. The environmental fate of 
PAH in coal tar residues, particularly biodegrada- 
tion and transport in groundwater, is discussed. 
Compounds that are more hydrophobic or have 
higher molecular weight are more resistant to nat- 
ural biological degradation any may persist in the 
evnironment. Unsubstituted aliphatic or aromatic 
hydrocarbons located in anoxic environments also 
will persist. Compounds that are hydrophobic will 
tend to move more slowly through soils that have 
a high organic carbon content. The presence of 
surfactants or dissolved organic material may in- 
crease the solubility of hydrophobic compounds, 
and, thus, their mobility. Several treatment proc- 
esses have been shown to remove PAH from 
wastewater; these include trickling filters, floccula- 
tin and sedimentation, and granular activated 
carbon. (Miller-PTT) 
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Tin profiles in three sediment cores of Lake 
Geneva were compared with patterns of mobile 
elements (organic matter and phosphorus) and of 
metals (copper, lead zinc, manganese, and iron) 
related to anthropogenic flux in order to estimate 
tin mobility, fluxes and fate in lacustrine sediments. 
It appears that the mobility of tin is rather low in 
the studied anoxic lacustrine sediments. The aver- 
age tin anthropogenic flux at site M 1, adjacent to 
Vidy sewage plant discharge outlet, is at least 2.6 
microgram/sq cm/yr. However, the average tin 
flux at site L 14 (255 m depth) and site 1 16 (305 m 
depth) are 0.23 and 0.12 microgram/sq cm/yr, 
respectively. Therefore, the main anthropogenic 
source of tin is sewage and the major sink of tin in 
the near-shore polluted areas is particulate deposit 
ion, which immobilizes tin in the sediment column. 
(Author’s abstract) 

W88-07135 


ASSESSMENT OF METAL SPECIES BIOAVAI- 
LABILITY AND GEOCHEMICAL MOBILITY 
IN POLLUTED WATERS, 

Department of Engineering, Chalmers University 
of Technology, S-412 96 Goteborg, Sweden. 

For primary bibliographic entry see Field 5A. 
W88-07139 


METAL SPECIATION VARIATIONS WITHIN 
SEPARATE STORMWATER SYSTEMS, 

Urban Pollution Research Centre, Middlesex Poly- 
technic, Queensway, Enfield, Middlesex, England 
EN3 4SF. 

D. M. Revitt, and G. M. Morrison. 

Environmental Technology Letters ETLEDB, 
Vol. 8, No. 8, p 373-380, August 1987. 1 fig, 17 ref. 


Descriptors: *Water pollution, *Path of pollutants, 
*Storm sewers, *Storm water, *Heavy metals, 
*Cadmium, *Copper, *Zinc, *Lead, *Sweden, 
*England, Urban runoff, Chelex removable frac- 
tion, Exchangeable fraction, Storm sewers, Sewer 
system, Chemical analysis, Metal speciation, Gully- 
pot. 


The changes in metal speciation through separate 
stormwater systems for several combined storms 
were examined. The metal species which dominate 
throughout the system are the chelex removable 
fraction for Cd, Cu and Zn and the exchangeable 
fraction for Pb. The variations in individual metal 
species between road runoff, gullypot outflow and 
stormwater outfall samples were interpreted in 
terms of the relevant chemical and physical proc- 
esses which affect the movement of metal pollut- 
ants on the road surface, within the gullypot and 
through the sewer pipe system under stormflow 
conditions. (Author’s abstract) 

W88-07140 


RADIOACTIVE TRACER TECHNIQUES IN 
SPECIATION STUDIES, 

Oslo Univ. (Norway). Dept. of Chemistry. 

For primary bibliographic entry see Field 2K. 
W88-07141 


BIOAVAILABLE METAL UPTAKE RATE DE- 
TERMINATION IN POLLUTED WATERS BY 
DIALYSIS WITH RECEIVING RESINS, 
Department of Sanitary Engineering, Chalmers 
University of Technology, S-412 96 Goteborg, 
Sweden. 

For primary bibliographic entry see Field 5A. 
W88-07142 


ZERO-DEPOSITION TIME EXTRAPOLATION 
DPASV FOR DETERMINATION OF THE 
COMPLEXATION CAPACITY, 

Dept of Geography, Peking University, Beijing, 
People’s Republic of China. 

For primary bibliographic entry see Field 5A. 
W88-07146 


SURFACE TENSION AS AN INDICATIVE PA- 
RAMETER OF POLLUTION. A WATER POL- 
LUTION SURVEY OF THE BAY OF PASAJES, 
I. Larumbe, A. Casado, and F. Izco. 
Environmental Technology Letters ETLEDB, 
Vol. 8, No. 9, p 441-448, September 1987. 6 fig, 2 
tab, 9 ref. 


Descriptors: *Surface tension, *Detergents, 
*Water pollution sources, Dissolved oxygen, 
Spain, Water properties, Hydrogen ion concentra- 
tion, Conductivity, Correlation coefficient, Statisti- 
cal analysis. 


Pure water has a surface tension value which is 
modified depending on the substances borne in it. 
The degree of contamination of the Bay of Pasajes 
(located in the Province of Guipuzcoa, Spain) and 
its relation to measured surface tension values were 
studied. Correlation coefficients were obtained be- 
tween the surface tension and pollution load dis- 
solved oxygen, anionic detergents, pH, and con- 
ductivity, and surface tension. The highest correla- 
tion coefficients were found for surface tension- 
detergent concentration and were attributed to 
urban water flowing into the bay. Other correla- 
tions could be explained by the presence of various 
industrial effluents. (Miller-PTT) 

W88-07147 





GASEOUS POLLUTANT AND ACIDIC RAIN 
IMPACTS ON CROPS IN THE UNITED 
STATES: A COMPARISON, 

National Acid Precipitation Assessment Program, 
Washington, DC. 

P. M. Irving. 

Environmental Technology Letters ETLEDB, 
Vol. he 10, p 451-458, October 1987. 4 fig, 2 
tab, 15 ref. 


Descriptors: *Air pollution effects, *Water pollu- 
tion sources, *Acid rain, *Agriculture, *Crops, 
*Atmospheric deposition, *Wet deposition, Simu- 
lated rain, Precipitation, Meteorological condi- 
— Sulfur dioxide, Nitrogen oxides, United 
tates. 


The effects of gaseous pollutants (03, SO2, NO2) 
and acidic rain were assessed and compared for a 
wide variety of crop cultivars and species. No 
measurable and consistent crop yield response 
from the direct effects of simulated acidic rain at 
ambient levels has been established, although possi- 
ble interactions with other stresses need further 
study. For some local situations, exposures of SO2 
and combinations of SO2 and NO2 may reach 
concentrations and frequencies that could reduce 
crop productivity, but effects from these pollutants 
are not significant on a scale. In contrast, 
O3 at ambient levels during the growing season, 
has been demonstrated to reduce the yield by an 
average of 5-10% for the majority of crops tested. 
(Author’s abstract) 

W88-07148 


ROLE OF QUALITY ASSURANCE IN NA- 
TIONAL ACID RAIN RESEARCH IN THE 
UNITED STA’ 


TES, 
Northrop Services, Inc., Research Triangle Park, 


NC. 
For primary bibliographic entry see Field 7C. 
W88-07149 


CONSTRUCTION AND EXPLOITATION OF 
AN AUTOMATIC SEQUENTIAL WET-ONLY 
RAIN SAMPLER, 

Laboratoire de physico-chimie de |’atmosphere, 
Universite Paris 7, 2 Place Jussieu, 75251, Paris 
Cedex 05, France. 

J. L. Jaffrezo, and J. L. Colin. 

Environmental Technology Letters ETLEDB, 
bog 8, No. 10, p 467-474, October 1987. 4 fig, 7 


Descriptors: *Acid rain, *Water quality data, 
*Sampling, *Rainfall sampling, *Aerosols, *Mete- 
orology, *Precipitation, Automatic sequential rain 
sampling, Sequential sampling, France, Scaveng- 
ing, Chemical analysis. 


A better understanding of mechanisms by which 
chemical species are scavenged by precipitation 
can be obtained by monitoring concentrations con- 
tinuously throughout an event. An automatic se- 
quential sampling station collects rain in 0.1 mm 
increments, without mixing fractions or events. 
This station has been used in Paris for a year. 
Preliminary results on a particular event show the 
usefulness of this sampling technique when it is 
associated with complementary data on the aerosol 
and the meteorology. A second version has been 
developed with several improvements over this 
prototype. (Author’s abstract) 

W88-07150 


NICKEL ACCUMULATION BY BACTERIA, 
Department d’Enginyeria Quimica i Bioquimica, 
Facultat de Quimiques, Universitat de Barcelona, 
Placa Imperial Tarraco, 1, 43005 Tarragona, Spain. 
A. Bordons, and J. Jofre. 

Environmental Technology Letters ETLEDB, 
Vol. 8, No. 10, p 495-500, October 1987. 1 fig, 2 
tab, 23 ref. 


Descriptors: *Path of pollutants, *Microbiological 
studies, *Wastewater treatment, *Industrial 
wastewater, *Activated sludge, *Aerobic treat- 
ment, Sediments, *Bioaccumulation, ‘*Bacteria, 
*Nickel. 
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A survey has been made of the accumulation of 
nickel by resting cells of 32 strains selected as Ni- 
resistant among a population of bacteria isolated 
from activated sludge and polluted sediments with 
a view to obtaining a strain suitable for removing 
nickel from industrial wastes. The best strain was 
classified as Pseudomonas and removed about 5% 
of the metal from the solution. Nine other selected 
strains were different genera of Enterobacteria. 
(Author’s abstract) 

W88-07152 


MODELLING THE DYNAMIC RELATION- 
SHIP BETWEEN CD-CONCENTRATION IN 
GAMMARUS TIGRINUS AND WATER TEM- 
PERA’ 

Oldenburg Univ. (Germany, F.R.). 

H. P. Baumer, and G. P. Zauke. 

Environmental Technology Letters ETLEDB, 
Vol. 8, No. 11, p 529-544, November 1987. 11 fig, 4 
tab, 16 ref. 


Descriptors: *Model studies, *Statistical models, 
*Computers, *Computer software, *Water pollu- 
tion, *Cadmium, *Bioavailability, *Bioaccumula- 
tion, *Germany, Correlation coefficient, Water 
temperature. 


In the context of the discussion of concepts of 
biological monitoring, the dynamic relationship be- 
tween Cd-concentration in Gammarus tigrinus and 
water temperature was investigated. As a first ap- 
proximation, a transfer function noise-model is pro- 
posed and its mathematical development presented. 
According to this model, mean monthly Cd-con- 
centration seems to be related to the mean monthly 
water temperature of the previous month. The 
dynamic relationship between indicator variables 
of the life-history status of potential monitor orga- 
nisms and the accumulated body burden of a given 
contaminant must be carefully evaluated. (Miller- 


PTT) 
W88-07153 


DISSOLVED IRON AND ORGANIC MATTER 
IN NORTHERN PEATLANDS, 

McGill Univ., Montreal (Quebec). Dept. of Geog- 
raphy. 

For primary bibliographic entry see Field 2K. 
W88-07174 


ACID NEUTRALIZING CAPACITY OF 
LEAVES EXPOSED TO ACIDIC FOG, 

California Univ., Riverside. Statewide Air Pollu- 
tion Research Center. 

R. C. Musselman. 

Environmental and Experimental Botany 
EEBODM, Vol. 28, No. 1, p 27-32, January 1988. 
1 tab, 44 ref. 


Descriptors: *Acid rain, *Fate of pollutants, *Air 
pollution effects, *Acidity, *Neutralization, 
*Leaves, *Fog, Hydrogen Ion Concentration, 
Plant tissues, Tomatoes, Radish, Celery, Azalea. 


Experiments were conducted to determine pH at 
the leaf surface of radish (Raphanus sativus), azalea 
(Rhododendron spp.), celery (Apium graveolens), 
and tomato (Lycopersicon esculentum) after 2 hr 
of exposure to acidic fog at pH levels ranging from 
1.6 to 5.6. Results demonstrated that plants had a 
capacity to neutralize acidic input at the leaf sur- 
face, thus preventing exposure of plant tissue to 
acidity levels which might cause necrosis. The 
acid-neutralizing capacity was dependent upon hy- 
drogen ion input; it was particularly evident at the 
higher pH levels, but was less effective at low pH. 
Plant species differed in their capacity to neutralize 
specific levels of acidic input. Acidity of moisture 
at the leaf surface after exposure to pH of 3.6 or 
higher was no more than pH 4.6 for celery to pH 
5.8 for azalea. No foliar necrosis was observed at 
treatment levels of pH 3.6 or above. Species with 
similar leaf surface pH levels differed in amount of 
foliar necrosis; radish was injured more than celery 
and azalea at pH 1.6, even though surface neutral- 
izing capacities of these three species were similar 
at this treatment level. The amount of leaf necrosis 
occurring at the pH 2.6 treatment indicates that the 
threshold for necrosis to develop may require sur- 
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face acidity near pH 3 for radish and azalea, but 
closer to pH 4 for tomato; celery was not injured 
at pH 2.6 even though acid neutralizing capacity 
was the same for both celery and radish at this 
treatment level. (Author’s abstract) 

W88-07175 


QUANTITATIVE DETERMINATION OF AR- 
SENOCHOLINE AND ACETYLARSENOCHO- 
LINE IN AQUATIC ORGANISMS USING PY- 
ROLYSIS AND GAS CHROMATOGRAPHY/ 
MASS SPECTROMETRY, 

National Inst. of Environmental Medicine, Stock- 
holm (Sweden). 

A. Christakopoulos, B. Hamasur, H. Norin, and I. 
Nordgren. 

Biomedical and Environmental Mass Spectrometry 
BMSYAL, Vol. 15, No. 2, p 67-74, 15 January 
1988. 5 fig, 4 tab, 41 ref. Swedish Environmental 
Protection Board Grant 5311064-9 and Swedish 
Medical Research Council Grant B 86-14x-199-22. 


Descriptors: *Quantitative analysis, *Arsenic com- 
pounds, *Organic compounds, *Path of pollutants, 
*Fate of pollutants, *Aquatic animals, *Gas chro- 
matography, *Mass spectrometry, Algae, Marine 
algae, Bioaccumulation, Biosynthesis, Excretion, 
Arsenic, Trace levels, Crustaceans, Shrimp, Lob- 
sters, Crabs, Fish, Sculpin, Perch, Herring, Pike, 
Roach, Flounders, Brackish water, Ecosystems. 


Marine and limnetic algae bioaccumulate inorganic 
arsenic and biosynthesize organic arsenic com- 
pounds, which are excreted to the surrounding 
water or incorporated into the cells of the algae. A 
qualitative and quantitative method has been de- 
veloped for the analysis of trace amounts of quater- 
nary organoarsenicals. Using this method, arseno- 
choline (AsCh) and acetylarsenocholine (AAsCh) 
have been estimated in fish (sculpin, perch, burbot, 
herring, pike, and roach) from arsenic-polluted 
brackish water and compared with the same spe- 
cies of fish from unpolluted water. The investiga- 
tion also includes some fish and crustacea (plaice, 
shrimp, lobster, crab, and witch) from marine 
water. The absolute concentrations of AsCh and 
AAsCh in fish from arsenic-polluted water indicate 
an elevated level of these compounds parallel to 
the higher total arsenic concentration in fish from 
polluted water compared with fish from unpollut- 
ed water. The relative concentration of AsCh and 
AAsCh in fish from arsenic-polluted and unpollut- 
ed water does not seem to differ; however, the 
relative concentrations of these compounds in 
marine organisms are lower than in brackish-water 
fish. The presence of AsCh and AAsCh in differ- 
ent aquatic organisms indicates the existence of a 
general metabolic pathway for these compounds in 
aquatic ecosystems. (Shidler-PTT) 

W88-07179 


OCCURRENCE AND CHEMISTRY OF HIGH 
FLUORIDE GROUNDWATERS IN JALORE 
DISTRICT OF WESTERN RAJASTHAN. 
Ground Water Department, Jodhpur 342003, 
India. 

S. C. Gupta, C. S..Doshi, and B. L. Paliwal. 
Annals of Arid Zone ANA2BX, Vol. 25, No. 4, p 
255-264, December 1986. 5 fig, 3 tab, 11 ref. 


Descriptors: *Water quality, *Geochemistry, 
*Fluorides, *Groundwater quality, *India, Chemi- 
cal analysis, Drinking water, Spectrophotometry, 
Calcite, Bicarbonate, Wells. 


Fluoride has been a significant problem associated 
with groundwaters in western and southwest Ra- 
jasthan. More than 40% of the groundwaters in 
Pali and Jalore Districts contain fluoride in con- 
centrations above the permissible limits of 2.0 mg/ 
1. Groundwater samples from nearly 165 dug wells 
representing different hydrogeological formations 
in Jalore District were collected during the years 
1976-1982 and analyzed chemically using APHA 
standard methods. The fluoride estimations were 
carried out spectrophotometrically using Alizarin 
red and Zirconium oxychloride reagents. The ac- 
tivity of fluoride and other related ions was calcu- 
lated by the Debye-Huckle equation. The ground- 
waters in the region are saturated with respect to 
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calcite but only about 27% of them are fluoride- 
saturated. High fluoride waters are, in general, 
high in sodium and bicarbonate content; however, 
this relationship is not attributed to chemical ther- 
modynamics. (Shidler-PTT) 

W88-07187 


SNOWMELT RUNOFF PATHWAYS IN A 
BOREAL FOREST HILLSLOPE, THE ROLE 
OF PIPE THROUGHFLOW, 

Laboratory of Forest Hydrology, Department of 
Forest Sciences, Bureau 0866, Pavillon Vachon, 
Laval University, Sainte-Foy, Que. GIK 1P4, 
Canada. é 

For primary bibliographic entry see Field 2G. 
W88-07191 


HYDROGEOLOGY, HYDROCHEMISTRY, 
AND ENVIRONMENTAL ISOTOPES OF THE 
CAMPASPE RIVER AQUIFER SYSTEM, 
NORTH-CENTRAL VICTORIA, AUSTRALIA, 
Geological Survey of Israel, Jerusalem. 

For primary bibliographic entry see Field 2F. 
W88-07193 


BEHAVIOR OF VARIOUS SOLUTES IN A 
FIELD SOIL: SIX YEARS OBSERVATION, 
National Inst. for Environmental Studies, Tsukuba 
(Japan). Water and Soil Environment Div. 

For primary bibliographic entry see Field SE. 
W88-07195 


LINEAR GRAPHICAL METHOD FOR DETER- 
MINING HYDRODISPERSIVE CHARACTER- 
ISTICS IN TRACER EXPERIMENTS WITH IN- 
STANTANEOUS INJECTION, 

Paris-11 Univ., Orsay (France). Lab. d’Hydrologie 
et de Geochemie Isotopique. 

H. Q. Wang, N. Crampon, S. Huberson, and J. M. 
Garnier. 

Journal of Hydrology JHYDA7, Vol. 95, No. 1/2, 
p 143-154, 15 November 1987. 6 fig, 4 tab, 15 ref. 


Descriptors: *Solute transport, *Path of pollutants, 
*Dispersion, *Groundwater movement, *Linear 
graphical method, *Graphical methods, *Aquifer 
characteristics, *Injection, *Tracers, Estimating 
equations, Flow, Isotopic tracers, Mass transfer, 
Porous media, Porosity, Fried method, Crampon 
method, Sauty method. 


A rapid method of determining the hydrodisper- 
sive characteristics of an aquifer from tracer ex- 
periments with instantaneous injection is proposed 
and applied to experimental data. This method, 
named the “Linear Graphical Method’, is based on 
the use of an analytical expression for mass trans- 
port in porous media under classic hypotheses and 
leads to the estimation of the dispersivity and po- 
rosity. The Linear Graphical Method was applied 
to one-dimensional flow in a column in the labora- 
tory and to radial converging flow in a field exper- 
iment. The method is economical in computation 
time and equipment (pocket calculator, graph 
paper). Moreover, there is no influence of the area 
computation of the break-through curves as in 
Fried’s variations method and in Crampon’s 
method. Furthermore there is no user’s influence 
on the break-through curve adjustment as in 
Sauty’s type curves method. On the other hand, to 
avoid the influence of erratic data points on the 
derivative computation, it is necessary to smooth 
the experimental data before using this method. 
The results obtained by this method are in fairly 
good agreement with those obtained by other 
rapid methods. (Author’s abstract) 

W88-07198 


BOAT TRAFFIC, SEDIMENT RESUSPENSION 
AND TURBIDITY IN A BROADLAND RIVER, 
University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

P. N. Garrad, and R. D. Hey. 

Journal of Hydrology JHYDA7, Vol. 95, No. 3/4, 
p 289-297, 30 November 1987. 4 fig, 1 tab, 22 ref. 


Descriptors: *Turbidity, *Suspended sediments, 
*Sediment erosion, *Sediment-water interfaces, 


*Navigable rivers, *Boating, Algal growth, River 
beds, Bed load, Sediment concentration, Tidal cur- 
rents, Water sampling, Boating regulations, Eng- 
land. 


Increasing levels of turbidity reported for parts of 
the Norfolk Broads over the last century have 
been attributed to algal growth. This paper demon- 
strates how the resuspension of bed sediments by a 
single moving boat is possible, and how the diurnal 
variation of boat traffic movement has distinct 
effects on patterns of suspended sediment concen- 
tration and hence turbidity. A Partech-WPRL 
probe was used to measure the change in concen- 
tration of suspended solids close to the river bed 
during the passage of a boat. Experiments using a 
university research boat and boats used frequently 
on the Broadland rivers required each boat to sail 
parallel to the river banks some 0, 10, and 20 m 
away from the instrument at s s ranging from 
1.34 m/sec to 3.12 m/sec. All the boats studied, 
when traveling within present speed limits (up to 
3.12 m/sec), can cause erosion of the bed material 
and thus increase concentrations of sediment in the 
near-bed zone. Hourly water samples were collect- 
ed above the navigable limit, in the navigable area, 
and in a nonnavigable tributary, using a Cygnus 
automatic water sampler. Suspended sediment con- 
centration patterns for the nonnavigable stations 
show little diurnal variation in either the inorganic 
or organic fraction. Samples taken in the navigable 
region show distinct diurnal variations; the inor- 
ganic fraction in particular rises to a maximum in 
the mid-afternoon and falls to a minimum at about 
7 am each day irrespective of the tide and appears 
to reflect the daily pattern of boat movements. 
Control of boat speed and frequency thus has 
important implications for the management of tur- 
bidity levels in Broadland. (Shidler-PTT) 
W88-07207 


ASBESTOS IN DRINKING WATER AND 

CANCER, 

Department of Medical Statistics, Charing Cross 

<= Westminster Medical School, London, Eng- 
d. 

K. D. MacRae. 

Journal of the Royal College of Physicians of 

London RCPJAX, Vol. 22, No. 1, p 7-10, January 

1988. 29 ref. 


Descriptors: *Human diseases, *Cancer, *Path of 
pollutants, *Epidemiology, *Population exposure, 
*Potable water, *Drinking water, *Diet, *Asbestos 
cement, *Asbestos, *Population effects, *Toxicity, 
*Waste discharge, *Water pollution sources, 
*Chemical properties, Minnesota, Connecticut, 
California, Washington, USA, Quebec, Canada, 
Pipes. 


Five major epidemiological studies from Duluth in 
Minnesota, Connecticut, the San Francisco Bay 
area, the Puget Sound area of western Washington, 
and Quebec are reviewed. These studies identified 
asbestos in drinking water for one or more of the 
following reasons: (1) naturally occurring asbestos 
in the rocks in the source of the water supply; (2) 
contamination arising from the dumping of asbes- 
tos-containing waste; (3) the use of asbestos-cement 
in the pipes conveying the water to the consumer. 
Population density in the area, the reliability of the 
method of assessment (mortality or morbidity 
data), whether the population is rural, urban, socio- 
economic status, education, age, and sex are used 
in comparing the incidence of disease in the differ- 
ent populations. Methodological problems associat- 
ed with physical measurement of the asbestos fiber 
content of water and dietary asbestos also are 
discussed. It is concluded that, for the majority of 
asbestos-pipe sites, no excess risk is present from 
asbestos in drinking water. (Hammond-PTT) 
W88-07211 


ACID PRECIPITATION AND ITS EFFECTS ON 
WATER QUALITY OF SMALL RIVER BASINS 
IN RHODE ISLAND, 

Rhode Island Univ., Kingston. Water Resources 
Center. 

For primary bibliographic entry see Field 5C. 
W88-07226 


OF ATLANTIC ESTUARI 

Brookhaven National Lab., Upton, NY. Terrestrial 
and Aquatic Ecology Div. 

For primary bibliographic entry see Field SC. 
W88-07255 


ACIDIFICATION AND ANADROMOUS FISH 
ES, 


ESTIMATING THE ATMOSPHERIC INPUT 
OF POLLUTANTS INTO A WATERSHED, 
Michigan Univ., Ann Arbor. Dept. of Atmospher- 
ic and Oceanic Science. 

P. J. Samson. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. 1/2, p 7-17, September 1987. 6 fig, 3 tab, 4 ref. 


Descriptors: *Water pollution sources, *Chemistry 
of precipitation, *Acid rain, *Acid streams, *Wa- 
tersheds, United States, Water quality, Aquatic 
habitats, Fish, Estuarine environment, Ions, Hy- 
drogen ion concentration, Acidity, Sulfates, Ni- 
trates, Ammonium, Precipitation, Precipitation in- 
tensity, Storm runoff, Seasonal distribution. 


Estimating the atmospheric input of ions to a wa- 
tershed has traditionally been accomplished 
through either the extrapolation of point measure- 
ments of deposition or the integration of model- 
estimated deposition. The characteristics of pre- 
cipitation chemistry were examined in the eastern 
seaboard of the United States where precipitation 
quality could conceivably affect fish habitats in 
estuaries. The measured values were extracted 
from the data base of the Utility Acid Precipitation 
Sampling Program precipitation — net- 
work. These data illustrate the nature of ionic 
deposition at four points on the eastern 4 
The deposition of hydrogen ions (acidity) depends 
upon the amount of sulfate and, to a lesser degree, 
nitrate in the precipitation. The quantity of ionic 
deposition on a storm-by-storm basis was influ- 
enced by the amount of water deposition but the 
relationship was not very strong. Thus the use of 
water deposition as a surrogate for ionic deposition 
is not justified in these watersheds. The deposition 
of hydrogen, sulfate, nitrate, and ammonium ions 
was not clearly seasonal. While a large percentage 
of total ionic deposition occurred in a small 
number of precipitation events, these exceptional 
events were not confined to a particular season. 
(Author’s abstract) 

W88-07256 


COMPARISON OF EXCESS SULFATE YIELDS 
AND MEDIAN PH VALUES OF RIVERS IN 
NOVA SCOTIA AND NEWFOUNDLAND, 1971- 
1973 AND 1982-1984, 

National Water Research Inst., Burlington (Ontar- 
io). Aquatic Physics and Systems Div. 

M. E. Thompson. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
a 1/2, p 19-26, September 1987. 1 fig, 5 tab, 16 
ref. 


Descriptors: *Chemical properties, *Anions, *Sul- 
fates, *Acidity, *Hydrogen ion concentration, 
*Rivers, *Water pollution sources, *Acid rain, 
Chemistry of precipitation, Comparison studies, 
Nova Scotia, Newfoundland, Areal precipitation. 


Using the best available data, a comparison of the 
excess sulfate yields and median pH values of 
rivers in Nova Scotia and Newfoundland for the 
two periods 1971-1973 and 1982-1984 showed that 
the excess sulfate yields were significantly lower in 
1982-1984, and the median pH values of the non- 
organically-dominated rivers were my The 
areal pattern of excess sulfate yields of rivers on 
the island of Newfoundland is in accord with the 
known pattern of precipitation across the island. 
Comparison of data for the Mersey River in Ke- 
jimkujik National Park, Nova Scotia, with meas- 
ured wet deposition of excess sulfate showed that 
the river yields of excess sulfate are higher than the 
wet deposition by amounts that are likely due to 
dry deposition. (Author’s abstract) 

W88-07257 


CHEMICAL AND BIOLOGICAL TRENDS AS- 
SOCIATED WITH ACIDIC ATMOSPHERIC 





DEPOSITION IN THE RHODE RIVER WA- 
TERSHED AND ESTU. " : 
Smithsonian Environmental Research Center, 
Edgewater, MD. 

For primary bibliographic entry see Field 5C. 
W88-07261 


ANALYSIS OF ORGANIC AND INORGANIC 
SULFUR CONSTITUENTS AND S-34 


f Oulu, SF 
Department of Chemistry, University ° u, SF- 
90570 Oulu, Finland. 

P. Kokkonen, and K. Tolonen. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. 1/2, p 157-170, September 1987. 4 fig, 6 tab, 27 
ref. 
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compounds, *Inor, pounds, a 

ies, *Sulfur, *Sulfur cen 9 *Fate o! ‘pollut- 
poe *Lake sediments, Finland, Acid rain, Air 
pollution, Chrysophyta, Diatoms, Esters, Cores, 
Radioactive dating, Diagenesis. 


A modification of the Jonson-Nishita digestion- 
distillation apparatus was used to determine the 
sulfur constituents of sediments from three forest 
lakes (Munajarvi, popes and Sorvalampi) in 
southern Finland. Lakes Munajarvi and Orajarvi 
had undergone marked acidification during the 
past 30 years or so, presumably due to acid deposi- 
tion as revealed from a diatom and 
chrysophycean remains. a sulfur constituted 
a major part of the total sulfur, and during recent 
years carbon-bonded sulfur increased in Lakes 
Munajarvi and Sorvalampi more than sulfate 
esters. In the case of Lake Orajarvi the concentra- 
tion of total sulfur increased by a Fates of 2.3 from 
its preindustrial level which seems to be due to an 
increase of both carbon-bonded sulfur and sulfate. 
The sediment cores of Orajarvi and Munajarvi 
were strongly depleted of the sulfur-34 isotope 
coincidentally with the upcore increase in total 
sulfur:. This implies that the recent changes in 
sedimentary sul! are related to the increasing 
input of airborne pollutant sulfur, since about 1850 
in Orajarvi and 1950 in Munajarvi, provided that 
the jead-210 dating of the cores is correct and 
diagenetic changes have not greatly altered the 
vertical distribution of sulfur in these sediments. 
(Author’s abstract) 
W88-07268 


SPECIFIC SORPTION OF TRACE AMOUNTS 
OF CU, PB, AND CD BY INORGANIC PARTIC- 
ULATES. 


Newcastle Univ. (Australia). Dept. of Chemistry. 
T. U. Aualiitia, and W. F. Pickering. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
> 1/2, p 171-185, September 1987. 4 fig, 2 tab, 41 
ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, * ical analysis, *Physicochemical prop- 
erties, *Sorption, *Trace metals, *Heavy metals, 
*Copper, * , *Cadmium, *Particulate matter, 
Inorganic compounds, Oxides, Manganese, Iron, 
Aluminum, Clay minerals, Suspension, Adsorbents, 
Hydrogen ion concentration, Metal complexes. 


Thin-film anodic stripping voltammetry was used 
to study the specific sorption of cadmium, lead, 
and copper by hydrous oxides (manganese, iron, 
and aluminum) or clay mineral suspensions from 
acetate buffer solutions containing 10 - 100 micro- 
grams/1 of each metal ion. The amount sorbed 
varied with system pH (range 3 to 9), substrate 
crystal form, the ratio of adsorbent to absorbate 
resent, and the metal ion involved. Uptake by 

ydrous Mn(IV) oxide was near total over the 
whole pH range. With other particulates the pH 
required for onset of sorption varied with solid 
phase composition, with uptake subsequently in- 
creasing steadily with increasing pH. In general, 
affinity and relative uptake values followed the 
sequences lead > copper > cadmium and Mn(IV) 
oxides > Fe(III) oxides > aluminum hydroxide > 
clays > iron ores. The solid phases loaded with 
sorbed metal were equilibrated with a range of 
extractant solutions used in soil and sediment stud- 
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ies, and the results confirmed that chemi-sorption 
was the main retention process. Significant release 
was achieved using extractants that attacked the 
substrate or formed stable complexes with the 
metal ion. (Author’s abstract) 

W88-07269 


RESIDUES OF ORGANOCHLORINE PESTI- 
CIDES IN FISH FROM THE ARABIAN GULF, 
Department of Environmental Marine Chemistry, 
= Science Centre, The University, Basrah, 
AA Z. Douabul, H. T. al-Saad, S. Z. al-Obaidy, 
and H. N. al-Rekabi. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
> 1/2, p 187-194, September 1987. 1 fig, 2 tab, 18 
ref. 


Descriptors: *Pesticide residues, *Path o dl yong 
ants, *Organic *Fish, Persian Gulf, Iraq, 
Chromatography, Electron capture chroma- 
tography, Marine — es, DDT, Endrin, 
Dieldrin, DDE, DD 


High-resolution electron capture gas chromatogra- 
phy was used to determine residue levels of organ- 
ochlorine pesticides in 13 commercially-important 
fish species collected from the northwestern Arabi- 
an Gulf. While most of the residues were below 
the detection limit of microgram/kg wet ve 
relatively low concentrations of total 
endrin, and dieldrin were detected in the edible 
tissue of these fishes. The total DDT residue levels 
were 2 - 11 micrograms/kg wet weight, endrin, 
none detected - 45 micrograms/kg, and dieldrin, 
none detected - 5 micrograms/kg. A definite corre- 
lation was established between total organochlor- 
ine pesticide residues and lipid content for the 
northwestern Arabian Gulf fishes. Comparison has 
shown that fish from Hor-al-Hammar Lake (an 
area that used to be sprayed with pesticides) con- 
tained significantly higher residue levels. The total 
DDT residue levels were 5 - 45 micrograms/kg 
wet weight, endrin, 3 - 83, and dieldrin, none 
detected - 4 micrograms/kg. Total DDT consisted 
pe P ’-DDT, 0,p’-DDT, 0,p’DDD, and p,p-DDE; 
“DDT is the active pesticide form and the 
g are impurities or environmentally-converted 
forms for which p,p’-DDT is the precursor. Since 
unconverted DDT (p,p’-DDT) was identified in 
northwestern Arabian Gulf fishes, it is concluded 
that there has been a recent input of DDT to this 
region. Since DDT application has been banned in 
Iraq, it is assumed that the DDT must come from a 
more remote source or, more likely, from continu- 
ing illegal use. (Author’s abstract) 
W88-07270 


GROUND WATER QUALITY PREDICTION 
USING CLIMATIC INDICES, 

North Texas State Univ., Denton. Dept. of Geog- 
raphy. 


For primary bibliographic entry see Field 2K. 
W88-07276 


NUMERICAL MODELING OF SOLUTE 
TRANSPORT PATTERNS IN THE DAMMAM 
AQUIFER, 

Civil Engineering Department, King Fahd me oe 
sity of Petroleum and Minerals, Dhaharan, Sa’ 
Arabia. 

R. Al-Layla, H. Yazicigil, and R. de Jong. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 77-85, February 1988. 12 fig, 16 ref. King 
Abdulaziz City for Science and Technology 
Project AR-5-112. 


Descriptors: *Numerical modeling, *Adquifers, 
*Saline water intrusion, *Hydraulic head, *Solute 
transport, Correlation analysis, Groundwater man- 
agement, Groundwater recharge, Saudi Arabia, 
Replenishment, Water quality, Salinity, Mathemat- 
ical models. 


The intensive development in the Kingdom of 
Saudi Arabia, particularly along the coastline and 
in the absence of adequate replenishment sources, 
has led to major deterioration in the quality and 
quantity of groundwater resources. A numerical 
model of the Dammam aquifer in the Eastern 
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Province is developed and used to predict the 
extent of the saline intrusion in the aquifer. The 
types of stresses effecting the solute transport were 
identified and remedial measures were suggested. 
The model has indicated a clear inverse relation- 
ship between hydraulic head and salinity. Anoma- 
lies exist where an increase in abstraction, and 
hence a diversion of relatively saline water, in one 
location leads to an improvement in water quality 
at another location. (Author’s abstract) 

W88-07280 


EFFECTS OF NO-FLOW RIVER CONDITIONS 
ON THE PLATTE RIVER WELL FIELD, 
Broward County Water Resources Management 
Division, 115 South Andrews Ave., Room 324, 
Fort Lauderdale, Florida 33301. 

W. M. Nguyen, and M. W. Gilliland. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 103-111, February 1988. 7 fig, 15 ref. 


Descriptors:  *Surface-groundwater __ relations, 
*Path of pollutants, *Groundwater pollution, 
*River flow, *Stagnant water, *Groundwater qual- 
ity, *Impaired water quality, *Groundwater move- 
ment, Velocity, Computers, Computer models, 
Simulation, No-flow periods, Contamination, 
Wells, Well hydraulics, Mathematical models, Path 
of pollutants, Nebraska, Hydrologic models. 


Effects of no-flow river conditions on the quantity 
and quality of water in the Platte River well field 
of the City of Grand Island, Nebraska, were exam- 
ined utilizing a finite-difference computer simula- 
tion model specifically developed for this well 
field. Results suggest that the effects of these no- 
flow periods eliminate the hydraulic barrier be- 
tween the well field and an area north of the River 
that is contaminated with nitrate (concentration in 
the 20 to 40 mg/l NO3-N range). They also change 
the direction and velocity of movement of the 
contaminated ground water. Simulation results in- 
dicate that contaminated ground water moves 
toward the well field with a velocity of 0.42 ft/d 
after 30 days of no-flow and 1.43 ft/d after 180 
days of no-flow. Limiting no-flow conditions to 10 
consecutive days would protect the well field. 
(Author’s abstract) 

W88-07283 


GENERATION AND QUALITY OF STREAM- 
FLOW ON INACTIVE URANIUM TAILINGS 
NEAR ELLIOT LAKE, ONTARIO, 

Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

For primary bibliographic entry see Field 2F. 
W88-07294 


EFFECT OF MONITORING WELL STORAGE 
ON THE SHAPE OF BREAKTHROUGH 
CURVES - A THOEORETICAL STUDY, 
Department of Environmental Sciences, Oregon 
Graduate Center, 19600 NW von Neumann Drive, 
Beaverton, OR 97006-1999. 

For primary bibliographic entry see Field 7C. 
W88-07297 


TIME AND FREQUENCY RESPONSE OF 
TRACER EXPERIMENTS, 

Utah State Univ., Logan. Dept. of Civil and Envi- 
ronmental Engineering. 

For primary bibliographic entry see Field 7C. 
W88-07298 


FIELD STUDY OF SEEPAGE AND MIGRA- 
TION PROCESSES IN FISSURED-POROUS 
R 


Department of Hydrogeology, Mining Institute, 
22-linga Leningrad V.O. (U.S.S.R.). 

V. A. Mironenko, and V. G. Rumynin. 

Journal of Hydrology JHYDA7, Vol. 97, No. 1/2, 
p 149-160, January 15, 1988. 12 ref. 


Descriptors: *Path of pollutants, 
*Seepage, *Geohydrology, 
*Mass transfer, 


*Dispersion, 
*Hydrologic models, 
*Porous media, *Groundwater 
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movement, Hydrodynamics, Permeability, Storage 
capacity, Clays, Tracers. 


Problems of parametric substantiation of seepage 
and migration (mass transfer) models for heteroge- 
neous fissured porous rocks were studied. Princi- 
ples of diagnosing the experimental curves of 
pumping tests factors distorting the results of their 
interpretation are discussed. The possibility of 
manifestation of nonlinear effects is considered. 
The specific features characterizing propagation of 
a hydrodynamic wave in semipervious clay strata 
with heterogeneous storage capacity and perme- 
ability are discussed. Recommendations for plan- 
ning and interpreting tracer tests are given. The 
substantiation of tests requires exclusion of hydro- 
chemical lag in hydrodispersion in fissures and the 
influence of regional flow. Since only a limited 
number of migration parameters can be studied by 
such tests, specialized regime observations are pro- 
posed as an alternative approach. The efficiency of 
this approach to the problem of studying the proc- 
esses of ground water migration is demonstrated. 
(Author’s abstract) 

W88-07303 


MOVEMENT OF NITRITE THROUGH A 
LOESS SOIL, 

Department of Soil Science, Faculty of Agronom- 
ic Sciences, Catholic University of Louvain, Place 
Croix du Sud 2, 1348 Louvain-la-Neuve (Belgium). 
F. El Etreiby, and H. Laudelout. 

Journal of Hydrology JHYDA7, Vol. 97, No. 3/4, 
p 213-224, February 15, 1988. 5.fig, 13 ref. 


Descriptors: *Agricultural hydrology, *Ground- 
water pollution, *Nitrates, *Path of pollutants, 
*Loess, *Nitrates, *Soil chemistry, *Solute trans- 
port, Physical properties, Tritiated water, Chlor- 
ides, Aquifers, Water chemistry, Mineralization, 
Organic matter, Electrolytes, Mathematical stud- 
ies, Porosity, Tracers. 


Columns of undisturbed loess soil were used for a 
study of the movement of tritiated water, chloride, 
and nitrate, to investigate the properties of the 
upper one meter layer of the soil with respect to 
the transfer of nitrate towards the aquifer. Statis- 
tics of the values obtained regarding the Peclet 
number and mobile fraction in the water filled 
porosity showed that spatial variation of the main 
transfer properties was within the limits of com- 
monly measured soil properties. The agreement 
between the calculated and experimental solute 
profile was not as good as that which was ob- 
served for the effluent. The recovery of chloride 
was 99% and of nitrate 115%, a difference which 
could have been caused by some mineralization of 
the organic matter in the column. In all break- 
through curves, the chloride and nitrate came 
ahead of tritiated water. This well-known electro- 
lyte exclusion phenomenon was used for checking 
the physical validity of the nonlinear adjustment of 
the theoretical curves to the experimental points. 
Two independent determinations of the salt exclu- 
sion volume were obtained either from the move- 
ment of tritiated water and chloride through the 
soil or from the specific surface (corrected for 
charge density) of the soil at a given ionic strength. 
The exclusion volume, V sub excl, was found to be 
.063 cu cm/g. The calculation of exclusion volume 
from the comparison of elution curves for tritiated 
water and chloride was found to give .042 cu cm/ 
g. (Author’s abstract) 

W88-07307 


EXPERIMENTAL AND NUMERICAL STUD- 
IES OF SOLUTE TRANSPORT IN TWO-DI- 
MENSIONAL SATURATED-UNSATURATED 
SOI 


Wuhan Institute of Hydraulic and Electric Engi- 
neering, Wuhan, Hubei (P.R. of China). 

Y. Jinzhong. 

Journal of Hydrology JHYDA7, Vol. 97, No. 3/4, 
p 303-322, February 15, 1988. 14 fig, 1 tab, 12 ref. 


Descriptors: *Groundwater movement, *Saturated 
flow, *Unsaturated flow, *Solute transport, *Soil 
water, *Path of pollutants, *Model studies, *Math- 
ematical models, Seepage, Aeration zone. 


A two-dimensional saturated-unsaturated water 
and solute transport experiment was conducted in 
a soil tank under infiltration and drainage condi- 
tions. A model accounting for mobile and immo- 
bile water phases was used to describe solute trans- 
port in the soil. A Galerkin finite element model 
was designed to solve the transient movement of 
water in saturated-unsaturated soil. The seepage 
velocities at nodal points were obtained by using 
the same finite element method as for the pressure 
field. The solute transport equation was solved 
numerically in a moving and deforming coordinate 
system. To avoid excessive element deformation, 
some automatic generation schemes of the moving 
coordinated system have been proposed. A numer- 
ical model was used to simulate a two-dimensional 
saturated unsaturated experiment. The agreement 
for both water flow and solute transport was gen- 
erally good. Experimental verification showed that 
the proposed numerical model can be used for the 
study of two-dimensional saturated-unsaturated 
solute transport under various conditions. (Fried- 
mann-PTT) 

W88-07312 


REMOVAL OF HEAVY METALS AND 
SEWAGE SLUDGE USING THE MUD SNAIL, 
CIPANGOPALUDINA CHINENSIS' MaAL- 
LEATA REEVE, IN PADDY FIELDS AS ARTI- 
FICIAL 

Tohoku Univ., Sendai (Japan). Biological Inst. 

For primary bibliographic entry see Field SD. 
W88-07354 


DISCOVERY AND ELIMINATION OF DIOX- 
INS FROM A CARBON REACTIVATION 
PR 

Cincinnati Water Works, OH. 

For primary bibliographic entry see Field SD. 
W88-07382 


EFFECT OF SOIL PROPERTIES AND A SYN- 
THETIC MUNICIPAL LANDFILL LEACHATE 
ON THE RETENTION OF CD, NI, PB, AND ZN 
IN SOIL AND SEDIMENT MA’ 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

J. M. LaBauve, J. Kotuby-Amacher, and R. P. 
Gambrell. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 3, p 379-385, March 1988. 4 
fig, 8 tab, 22 ref. EPA Cooperative Agreement 
CR-811575. 


Descriptors: *Soil chemistry, *Municipal wastes, 
*Landfills, *Leachates, *Path of pollutants, *Sedi- 
ments, *Metals, Cadmium, Nickel, Lead, Zinc, Hy- 
drogen ion concentration. 


Batch equilibrium metal immobilization studies 
were conducted using seven soil and sediment ma- 
terials spiked with varying concentrations of Cd, 
Ni, Pb, and Zn. The objective was to examine the 
potential mobility of metals in subsoils of metals- 
contaminated sites. Soil pH influenced metal im- 
mobilization more than other. properties. The in- 
clusion of other property values improved correla- 
tion of retention and concentration. Am the 
metals, Pb was most strongly retained, while Ni 
was the most mobile. The presence of a synthetic 
municipal landfill leachate enhanced the dissolved 
levels of the two metals studied (Cd, Ni) in all soil 
materials. (Author’s abstract) 

W88-07423 


FATE OF ADDED NITRATE AND AMMONI- 
UM-NITROGEN ENTERING A LOUISIANA 
GULF COAST SWAMP FOREST, 

Louisiana State Univ., Baton Rouge. Nuclear Sci- 
ence Center. 

C. W. Lindau, R. D. De Laune, and G. L. Jones. 
Journal Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 3, p 386-390, March 1988. 4 
fig, 1 tab, 21 ref. NSF Grant BSR-8414006 and 
United States Agency for International Develop- 
ment Grant DAN-1406-G-SS-4091-00. 


Descriptors: *Fate of pollutants, *Agricultural 


runoff, *Municipal wastewater, * 





ps, *Nitrifi- 


112 


cation, *Denitrification, *Nitrates, *Ammonium ni- 
trogen, Louisiana. 


Added nitrogen-15 labeled inorganic nitrogen was 
used to determine the significance of nitrification- 
denitrification in flooded swamp soil in removing 
nitrogen. Nitrogen-15 labeled (NH2)2SO4 and 
KNO3 were added to replicated plots in a swamp 
forest receiving agricultural runoff. Nitrous oxide 
and N2 fluxes were measured and maximum fluxes 
were estimated at ~— m/yr and 110 g N/sq 
m/yr, respectively. The capacity of the swamp 
forest to remove large quantities of nitrogen via 
nitrification-denitrification processes was demon- 
strated. (Author’s abstract) 

W88-07424 


LABORATORY DETERMINATION OF DIFFU- 
SION COEFFICIENTS OF CONTAMINANTS 
USING UNDISTURBED CLAYEY SO) 

University of Western Ontario, London. Faculty 
of Engineering Science. 

R. K. Rowe, C. J. Caers, and F. Barone. 

Canadian Geotechnical Journal CGJOAH, Vol. 
25, No. 1, p 108-118, February 1988. 16 fig, 4 tab, 
31 ref. NSERC Grant A1007 and NSERC Strate- 
gic Grant G0921. 


Descriptors: *Path of pollutants, *Groundwater, 
*Soil contamination, *Soil water, *Clays, 
*Groundwater, *Advection, Diffusion coefficient, 
Distribution coefficient, Porosity, Leachates, Soil 
moisture. 


A technique for determining the diffusion coeffi- 
cient for contaminants using saturated, intact (un- 
disturbed) clayey soil samples is illustrated with 
reference to a number of laboratory tests involving 
advective-diffusive migration of potential contami- 
nants through an intact clayey soil from Sarnia, 
Ontario. An important aspect of the proposed tech- 
nique is that the mass of contaminant in the system 
is kept constant and so significant decrease in 
source leachate concentration occurs during each 
test. A simple theoretical model is used to analyze 
this case and it is shown that this phenomenon can 
be used to deduce both the diffusion coefficient 
and the distribution/partitioning coefficient from a 
single test. Parameters are deduced for a number of 
salt solutions passing through the clay from the 
Sarnia area. On the basis of these tests it is suggest- 
ed that for the Sarnia soil and advective velocities 
up to the maximum examined (0.035 m/yr), me- 
chanical dispersion does not measurably affect the 
magnitude of the ‘coefficient of hydrodynamic dis- 
persion’ (i.e., there is no significant dispersion). It is 
also suggested that the effective porosity corre- 
sponds to that deduced from the water content of 
the soil. (Author’s abstract) 

W88-07427 


SHORELINE IMPACT FROM OCEAN WASTE 
DISCHARGES, 

California Inst. of Tech., Pasadena. W.M. Keck 
Lab. of Hydraulics and Water Resources. 

For primary bibliographic entry see Field 5E. 
W88-07429 


BUOYANCY FLOW AT A TWO-FLUID INTER- 
FACE IN A POROUS MEDIUM: ANALYTICAL 
STUDIES, 


California Univ., Berkeley. Earth Sciences Div. 
G. Hellstrom, and C. F. Tsang. 

Water Resources Research WRERAO, Vol. 24, 
No. 4, p 493-506, April 1988. 19 fig, 26 ref, 8 
append. DOE Contract DE-AC03-76SF00098. 


Descriptors: *Path of pollutants, *Injection wells, 
*Temperature effects, *Groundwater pollution, 
*Buoyancy flow, *Porous media, *Two-fluid inter- 
face, Aquifers, Injection wells, Groundwater, 
Temperature gradient. : 


Analytical solutions for the pressure distribution 
and the flow field were derived for several ideal- 
ized situations involving an injection well and a 
vertical plane or cylindrical interface between two 
fluids of different density and viscosity in an infi- 
nite anisotropic aquifer bounded by two horizontal 





i ition zone, between 

the two fuids may be ether sharp of of finite 

idth. y the density 

two-fluid i edd to tilt. 

for the buoyancy tilting 

rate was deduced. The conditions at the well have 

only a small influence on the buoyancy flow 

except very close to the well. The buoyancy flow 

decreases with increasing width of the transition 
zone. (See also W88-07440) (Author’s abstract) 

W88-07439 


COMBINED FORCED-CONVECTION AND 
BUOYANCY FLOW AT A TWO-FLUID INTER- 
FACE IN A POROUS MEDIUM: ANALYTICAL 


STUDIES, 

California Univ., Berkeley. Earth Sciences Div. 
G. Hellstrom, C. F. Tsang, and J. Claesson. 

Water Resources Research WRERAO, Vol. 24, 
No. 4, p 507-515, April 1988. 7 2 tab, 5 ref, 
append. DOE Contract DE-AC03-76SF00098. 


; *Path of pollutants, *Groundwater 
*Forced connection, “Buoyancy flow, 


buoyancy flow, which is due to densi- 
ty variations Of the field, aad the forced contvec- 
tion, which acts on the v will 


viscosity variations, 
cause the two-fluid interface to tilt. The basic case 


cr There ext acevtain stony ting ange 
the stability of which on the two viscos- 
ities. (See also W88-07439 (Author's abstract) 
W88-07440 


PROCESSES THE DISTRIBU- 
TION OF SELENIUM IN _ SHALLO 
GROUNDWATER OF AGRICULTURAL 

SAN JOAQUIN VALLEY, 


ter Resources Research WRERAO, Vol. 24, 
No "< p 516-524, April 1988. 13 fig, 1 tab, 31 ref. 


om runoff, *Water pollu- 
bd ollutants *California, 

*San Ji i 
nium, loaquin Isotope 
studies, Irrigation m Valley Hs Salinity, Root zone. 


A study was undertaken to evaluate the processes 
affecting the a of shallow groundwater 
associated with tural drainage systems in the 
western San Joaquin Valley, California. The study 
poe enya Sep lor an understanding of 
selenium mobility in areas having high selenium 
concentrations in shallow a. Ground- 
water samples were collected along transects in 
three artificially drained fields where the age of the 
drainage sytem varied (15, 6, and 1.5 years). Sele- 
jum concentrations in the drain water also varied 
(430, 58, and 3700 » Tespectively). 
Isotopic enrichment and c' ‘composition of 
the geoniibecing eaithen Selkeased ther tee ond 
selenium-enriched water has evolved as a result of 
evaporation or transpiration of groundwater. This 
evaporated, isotopically enriched water is being 
displaced i a recent, less saline irrigation 
water percolating through the root zone. This dis- 
placement seems to be a process whereby sodium 
chloride and sodium sulfate water is being replaced 
by more dilute calcium sulfate and calcium bicar- 
bonate water. (Author’s abstract) 
W88-07441 
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FUNCTIONS IN CON- 


Construction of flow nets in most MySepqectogic 
field problems is complicated by nonexistence of 
——— between streamlines and hydraulic 

porous media. The nonex- 
istence of o1 ity can be circumvented by 
jp of the anisotropic porous medium 

one. Flow nets are valuable in 


tial lines are 
sobre wonfel than hydro bead linen a eimalation 
of contaminant transport in saturated groundwater 
nn me (Author’s abstract) 


urces Research WRERAO, Vol. 24, 
566-578, April 1988. 13 fig, 50 ref. DOE 
\E-FG08-85-NV 10461. 


Descriptors: *Model studies, *Path of pollutants, 
*Groundwater pollution, *Groundwater move- 

ic fractures, *Stream tubes, Stochas- 
tic process, Mathematical studies, Field tests, Cali- 
brations, Dispersivity, Aquifers, Advection, Trac- 


Grant 


ers. 


Stochastic transport theories rely on the assump- 
tion that the peiac princi — of stationarity and ergodi- 
city are satisfied. assumptions imply that the 
pattern of heterogeneity can be viewed as being 
spatially periodic, thus yielding a finite correlation 
scale. A type of heterogeneity was examined 
which does not satisfy these principles; self-similar, 
or fractal heterogeneity, which exhibits a pattern 
(over a large range of scales) that is independent of 
the scale of observation and thus will possess a 
very arp correlation scale. The basic concepts of 
frac are reviewed and scaling relation- 
ships oy fractal travel distance versus scale of 
observation are developed. Lagrangian models for 
dispersion in a single ractal streamtube and for a 
set (or bundle) of fractal streamtubes were devel- 
oped. The results were compared to classical one- 
dimensional advection-dispersion theory, existing 
fractal and stochastic theories, and to a summary 
of field-measured Pie data. For the single 
streamtube model, field ured dispersivity is 
proportional to the straight-line travel distance 
raised to a power of D - 1, where D is the fractal 
dimension. For the set of fractal streamtubes, field- 
measured dispersivity is proportional to the 
straight-line travel distance raised to a power of 
2D - 1. The analytical expressions are verified and 
elaborated by a fractal random walk computer 
model. The computer model was used to show the 
self-similar nature of heterogeneity that is inde- 
pendent of the scale of observation. Comparisons 
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of the field dispersivity data with fractal models 
indicate that most tracer tests have been performed 
in media that approximate a set of fractal stream- 
tubes. (Author’s abstract) 

W88-07447 


INTERNAL INCONSISTENCIES IN DISPER- 
SION-DOMINATED MODELS THAT INCOR- 
PORATE CHEMICAL AND MICROBIAL KI- 


Auburn Univ., AL. Dept. of Civil Engineering. 
F. J. Molz, and M. A. Widdowson. 

Water Resources Research WRERAO, Vol. 24, 
No. 4, p 615-619, April 1988. 9 fig, 1 tab, 10 ref. 
EPA Assistance Agreement CR 813647010. 


— *Model studies, *Groundwater pollu- 
of pollutants, *Water chemistry, *Mi- 
crobial degradation, *Dispersivity, Prediction, 
Mathematical studies, Microorganisms, Transport, 
Groundwater, Aquifers. 


Current understanding of transport processes in 
aquifers is limited by lack of precise point chemical 
concentration measurements. Recently, however, 
some careful measurements of vertical chemical 
concentration profiles have been made at several 
locations around the world that appear to support 
a consistent picture concerning the persistence of 
large vertical concentration gradients in aquifers 
and, by implication, the existence of very small 
vertical transverse dispersivities. These data were 
obtained in aquifers supporting microbial activity. 
Data ———— as a mathematical model which 
degradation coupled to nutri- 
ent sineee oxygen transport indicates that a vertical 
transverse dispersivity on the order of 0.1 cm or 
less is consistent with the concentration gradients 
that were measured. The existence of such large 
gradients and low dispersivities is not consistent 
with the use of two-dimensional vertically aver- 
Pa (areal) models as currently applied, especially 
one is interested in the development of transport 
models with predictive capability beyond that as- 
sociated with standard calibration and extrapola- 
tion. Even three-dimensional models with large 
vertical transverse dispersivities compared to those 
measured will produce results inconsistent with 
measurements. Microbial-chemical activity is very 
sensitive to concentration distributions. Smearing 
of the oxygen profile can result in the prediction of 
aerobic activity where, in fact, none exists. (Au- 
thor’s abstract) 
W88-07452 


AVAILABILITY OF ORGANIC CHEMICALS 
FOR BIODEGRADATION IN’ SETTLED 
BOTTOM SEDIMENTS, 

Environmental Safety Dept., Ivorydale Technical 
Center, Procter and Gamble Co., Cincinnati, Ohio 
45217. 

R. J. Shimp, and R. L. Young. 

Ecotoxicology and Environmental Safety 
EESADYV, Vol. 15, No. 1, p 31-45, February 1988. 
3 fig, 3 tab, 19 ref. 


Descriptors: *Fate of pollutants, *Biodegradation, 
*Organic compounds, *Sediments, *Adsorption, 
*Bacteria, Model studies, Mixing. 


Biodegradation rates for dodecyltrimethylammon- 
ium chloride (TMAC), a quaternary ammonium 
compound, and phenol were measured in settled 
sediments to determine if adsorbed chemicals were 
directly available for biodegradation by sediment- 
associated bacteria. In settled sediment cores, bio- 
degradation rates for TMAC, which is charged at 
environmental pH, was a function of the amount of 
unadsorbed chemical; adsorbed material was not 
directly degraded by the sediment-associated bac- 
teria. However, the rate of biodegradation of ad- 
sorbed phenol, a relatively hydrophobic and neu- 
tral chemical, was apparently a function of the 
total concentration of material present, suggesting 
that at least a fraction of the adsorbed material was 
directly degraded. These results indicate that 
chemical structure and, possibly, the mechanism of 
adsorption may influence biodegradation in sedi- 
ments. Studies on TMAC biodegradation in com- 
pletely mixed sediment/water slurries (up to 10 g/ 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


liter sediment) showed that TMAC biodegradation 
in slurries differed from that in settled sediments. 
Biodegradation in slurries was a function of the 
total amount of material present, both adsorbed 
and unadsorbed. These results suggest that biode- 
gradation in settled sediments may be influenced 
by high concentrations of sediment present and/or 
the lack of mixing. Thus mixed, low-sediment-level 
slurries may not be realistic surrogates for model- 
ing biodegradation processes in settled bottom 
sediments. (Author’s abstract) 

W88-07471 


ORIGIN AND’ COMPOSITION OF SAMOAN 
ACID PRECIPITATION, 

National Oceanic and Atmospheric Administra- 
tion, Silver Spring, MD. Air Resources Lab. 

U. Dayan, and D. W. Nelson. 

Tellus TELLAL, Vol. 40B, No. 2, p 148-153, 
April 1988. 5 fig, 4 tab, 15 ref. 


Descriptors: *Water pollution sources, *Pollutant 
identification, *Acid rain, *Hydrogen ion concen- 
tration, *Path of pollutants, *Samoa, *Rainfall, 
Seasonal variation, Storms, Weather, Anions. 


Samoan precipitation events are both plentiful and 
well distributed throughout the year. The chemis- 
try of this rain, determined from weekly samples 
from 1980 to 1983, shows that the annual fluctua- 
tions of free acidity are almost negligible. The 3- 
year pH is 5.3, with no significant yearly trend. 
Classification using tra) or analyses of storm 
events that originated from westerly sources and 
occurred mainly during the March-April austral 
fall period, have revealed consistently poorer 
equivalent ion balance, e.g., anion deficits of 10 
micro-eq/L latger than observed from other 
sources. The austral spring period (October-No- 
vember) is characterized by very steady, strong, 
easterly trade winds and the ocean is probably the 
primary source of aerosol. Decreases of acidity are 
also observed in samples measured first in the field 
and then in the laboratory, suggesting the existence 
of another contributor of free protons in Samoan 
precipitation in addition to the long-range trans- 
port of sulfate aerosols. Air masses arriving from 
westerly sources and associated with precipitation 
events had almost 25% of their points of origin in 
the New Guinea area. It is speculated that during 
these flows, organic acids may be transported to 
Samoa. (Author's abstract) 

W88-07480 


THERMODYNAMIC SOLUBILITY RELA- 
TIONSHIPS OF INORGANIC VANADIUM IN 
THE MARINE ENVIRONMENT, 

Water Resources and Environment Div., Research 
Inst., King Fahd Univ. of Petroleum and Minerals, 
Dhahran 31261 (Saudi Arabia). 

M. Sadiq. 

Marine Chemistry MRCHBD, Vol. 23, No. 1-2, p 
87-96, February 1988. 5 fig, 2 tab, 23 ref. 


Descriptors: *Hydrogen ion concentration, *Speci- 
ation, *Path of pollutants, *Oil spills, *Toxicity, 
*Heavy metals, *Water chemistry, *Vanadium, 
*Solubility, Seawater, Oxides, Metals. 


Thermodynamic solubility isotherms of vanadium 
minerals and solution species were simulated to 
illustrate the solid phase formation and solution 
chemistry of vanadium in the marine environment. 
In highly reducing marine environments (pe + pH 
< 5), V(IID oxide is the most stable whereas in 
moderately reducing environments (pe + pH = 5- 
9), V(IV) oxides, i.e., VO2(c) and V204(c), are the 
most insoluble minerals. In oxidizing marine envi- 
ronments (pe + pH > 9), V(V) minerals are the 
most insoluble. Lead vanadates are the most stable, 
however, concentrations of Pb in the marine envi- 
ronment seem too low to control the concentration 
of V in seawater. It was therefore concluded that 
Ca vanadates (Ca(VO3)2) control the solubility of 
V in seawater. Other V minerals considered in this 
study are metastable with respect to the minerals 
discussed. Vanadium(V) species are important in 
seawater with pe + pH > S. The distribution of 
these chemical forms is pH-dependent. In oxidizing 
aqueous systems (pe + pH > 9), H3 VO4(0), 
H2VO4-) and HVO4(2-) are important below pH 


4, between pH 5 and 8, and between pH 9 and 12, 
respectively. As the environment becomes 
gressively more reducing the proportions of vuln 
and V(IV) species increase. However, the total 
concentration of V in seawater decreases as condi- 
tions become more reducing. (Author’s abstract) 
W88-07485 


DISTRIBUTION AND POSSIBLE SOURCES 
OF SOME ELEMENTS IN THE SEDIMENT 
CORES OF THE SOUTHERN BALTIC, 

Dept. of Analytical Chemistry, Medical Academy, 
al. K. Marksa 107, PL 80-416 Gdansk (Poland). 
P. Szefer, and B. Skwarzec. 

Marine Chemistry MRCHBD, Vol. 23, No. 1-2, p 
109-129, February 1988. 1 fig, 8 tab, 83 ref. 


Descriptors: *Sediment cores, *Baltic Sea, *Heavy 
metals, *Path of pollutants, *Eutrophication, 
Water pollution sources, Sediments, Gdansk Bay, 
Baltic Sea 


Sediment cores (50 samples) collected from four 
stations of the southern Baltic in July 1980 were 
analyzed for the elements Ca, t Na, K, Al, t 
Fe, Mn, Zn, Cd, Cu, Co, Ni, Pb, U, Th, »Ctorg), N 
and P. Among the trace metals, only Mn sho 
high regional variations in its mean concentrations; 
lower regional-dependent changes were observed 
for Pb and Cu. Within the cores taken from the 
Gdansk Bay (station P-2) some trace metals were 
characterized by higher concentrations towards 
the surface; the mean concentrations of Pb, Cd, Zn 
and Cu increased relative to the geochemical back- 
gone (below 15 cm) about 3.2-, 2.6-, 2- and 2- 
‘old, respectively, while the other trace metals 
remained unchanged. Based on the C/N values 
obtained for the topmost 5 cm, it appears that the 
contribution of terrigenous components is smaller 
at station P-10 than at the other stations investigat- 
ed. The relatively high increase of the N and P in 
the upper layers may reflect both the degradation 
in top sediment layers and increasing eutrophica- 
tion of the southern Baltic during the last 25 years. 
The mean anthropogenic flux of Zn, Pb, Cu and 
Cd was estimated as 51, 55, 9, and 0.7 mg/sq m/yr, 
respectively; mean residence time in the Gdansk 
Basin water column of 8.7 years was inferred for 
Zn, 0.59 for Pb, 1.6 for Cu and 3.6 for Cd. On the 
basis of the enrichment factors (sea salt corrected) 
with respect to Fe as a normalizer as well as 
anthropogenic factors, two major sources for the 
metals in surface sediments of the Gdansk Bay can 
be distinguished, i.e. a terrestrial source for Al, Fe, 
Ti, Th, Ni, Co, K, Ca, Mg, U and Mn, and an 
anthropogenic source for Zn, Pb, Cu and Cd. 
(Author’s abstract) 

W88-07486 


TRANSFER FUNCTION MODEL FOR THE 
PREDICTION OF NITRATE LEACHING 
UNDER FIELD CONDITIONS, 

Oxford Univ. (England). Dept. "of Plant Sciences. 
R. E. White. 

Journal of Hydrology JHYDA7, Vol. 92, No. 3-4, 
p 207-222, July 15, 1987. 4 fig, 1 tab, 21 ref. 


Descriptors: *Groundwater pollution, *Path of 
pollutants, *Soil chemistry, *Nitrates, *Leaching, 
*Mathematical models, *Solute transport, Rainfall, 
Probabalistic process, Mole drainage, Stochastic 
process, Drainage, Tile drainage, Chloride, Proba- 
bility distribution. 


Nitrate leaching by rainfall in a mole-and-tile 
drained clay soil catchment was monitored over 
several seasons. Sample realizations of the stochas- 
tic leaching process were observed for individual 
rainfall events of varying intensity and duration. 
Rainfall was treated as a pulse input to the soil 
volume within which existed an operationally de- 
fined transport volume, Vst. Within Vst. solute 
could experience various physical, chemical, and 
biological reactions on its passage to the drains. 
The probability density functions of solute travel 
times were determined from the normalized rates 
of loss of chloride or nitrate to the drains. The 
composite probability density functions for the 
whole system (soil plus drains) conformed to a 
lognormal distribution and could be deconvoluted 
by equating the mean travel time from the surface 


to mole drain depth to the difference between the 
overall mean travel time and the mean travel time 
in the drains alone, The fractional transport 
volume for each transport event was calculated 
from the mean rainfall intensity the mean travel 
time and the depth of the mole drains Vst was 
calculated from the fractional transport volume 
and the whole soil volume. An equation giving the 
quantity of N leached during each event was de- 
veloped using Vst from the transfer function, the 
cumulative draining during an event and the initial 
soil nitrate concentration. The relationship be- 
tween calculated N leached and the measured 
amounts of N leached for 10/11 events was virtual- 
ly 1:1. The exceptional event had a long input of 
very low intensity rainfall. The calculated N leach- 
ing, obtained using a value of the fractional trans- 
port volume averaged over all 11 events, and cal- 
culated N leached obtained when the ratio of total 
rainfall to mean drainage was used to predict t sub 
L for each event, were closely related to measured 
N leaching for 10/11 events. The transfer function 
approach could be used to predict nitrate leaching 
losses under various field conditions, provided that 
the value of the initial soil nitrate concentration at 
the start of the leaching season was known and 
estimates of any major mineral gains or losses by 
other processes during the season could be made. 
(Author’s abstract) 

W88-07511 


ORIGINS OF SEAWATER INTRUSION IN A 
COASTAL AQUIFER - A CASE STUDY OF THE 
PAJARO VALLEY, CALIFORNIA (USA), 
Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2L. 
W88-07521 


NITRATE NITROGEN IN THE BELGIAN 
COURSE OF THE MEUSE RIVER - FATE OF 
THE CONCENTRATIONS AND ORIGINS OF 
THE INPUTS, 


Facultes Universitaires Notre-Dame de la Paix, 
Namur (Belgium). Lab. of Analytical Chemistry 
and Mass Spectrometry. 

B. Dermine, and L. Lamberts. 

Journal of Hydrology JHYDA7, Vol. 93, No. 1-2, 
p 91-99, August 15, 1987. 7 fig, 3 tab, 15 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, “Nitrates, *Nitrogen, *Water pollution 
sources, *Seasonal variation, *Mathematical 
models, Model studies, Rivers, Pollutants, Nitrate 
budget, Potable water, Meuse River, Belgium. 


For more than two years, a study of nutrient loads 
was carried out on the Belgian part of the Meuse 
River. It was undertaken to specify the origin and 
influence of the nutrient inputs. Special interest 
was given to nitrate nitrogen. An evolution of 
nitrate concentrations was observed along the 
river as well as a seasonal variation. By studying 
the discharge-concentration relationships, a major 
input was identified from soil leaching for dis- 
charges < 150 cu m/s, depending on many charac- 
teristics and showing great dispersion. For higher 
discharges, the concentrations decrease by dilution 
with surface runoff of lower NO3(-) content. A 
model for calculation of the annual NO3 (-) N 
fluxes is presented which permits one to trace 
specific inputs and losses and to quantify the de- 
pendence between the river and its watershed. On 
that basis, a nitrate budget for the Belgian course 
of the Meuse has been drawn up. (Author’s ab- 
stract) 

W88-07527 


IN ONTARIO STREAM 


Saint David’s Univ. Coll., Lampeter (Wales). 
Dept. of Geography. 

For primary bibliographic entry see Field 2E. 
W88-07539 


NITRIFICATION 
SEDIMENTS, 


FORMATION OF TRICHLORONITROMETH- 
ANE (CHLOROPICRIN) AND CHLOROFORM 
IN A COMBINED OZONATION/CHLORINA- 
TION TREATMENT OF DRINKING WATER, 





Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

For primary bibliographic entry see Field 5F. 
W88-07542 


ALUMINUM SPECIATION IN ACIDIC NATU- 
RAL WATERS: TESTING OF A MODEL FOR 
AL-HUMIC COMPLEXATION, 

Freshwater Biological Association, The Ferry 
House, Ambleside, Cumbria LA220LP, United 
Kingdom. 

E. Tipping, C. Woof, C. A. Backes, and M. 
Ohnstad. 


Water Research WATRAG, Vol. a No. 3, p 321- 
326, March 1988. 1 fig, 4 tab, 26 ref. 


Descriptors: *Acid rain effects, *Path of pollut- 

ants, *Chemical reactions, *Aluminum, *Aci 
water, *Complexation, *Humic acids, Mathemati- 
cal studies, Speciation, Model studies, Organic 
matter. 


Concentrations of organically-complexed mono- 
meric aluminum in field samples were compared 
with those predicted from an equation. Results for 
114 field samples (Al-organic complex at concen- 
trations of 0-10 are collected ted from 8 locations 


ible applications of the 

. (1) The need to perform Al 
fractionations in water analysis may be reduced, 
and a check on fractionation results i is available. (2) 
The prediction of Al water c' could be 
incorporated into models that describe the infle. 
ence of depositional inpu' ae ee ee 
of soil chemistry and hydro! logy. (3) Predictions of 
Al speciation could be helpful in preparing experi- 
mental solutions for biological tests on biota. and 
(4) Al speciation, and therefore toxicity, can be 
predicted during neutralization of acid lakes. 
(Cassar-PTT) 
W88-07543 


D 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of 
Civil Engi ig. 

G. Z. Pavlovich, and R. G. Luthy. 

Water Research WATRAG, Vol. ~ No. 3, p 327- 
336, March 1988. 4 fig, 4 tab, 36 ref. 


COMPLEXATION OF METALS WITH HY- 
ANTOINS, 


Descriptors: *Path of pollutants, *Heavy metals, 
*Hydantoins, *Complexation, *Ind 
wastewaters, *Coal gasification, Wastewater, 
Metals, Dimethylhydantoin, Silver, 

Cobalt, Nickel, Copper, Zinc, Cooling water, 
Water reuse. 


The nature of the complexation interactions be- 
tween metals and 5,5-dimethylhydantoin was ex- 
plored. This compound is formed during coal 

ification during gas quenching and tar separation. 
Since it does not readily biodegrade, it can accu- 
mulate to 0.1 mol/liter when recycling treated gas 
liquor as makeup water for evaporating cooling. 
Stability constants were determined for the com- 
pound and metals by Dag sonar aca titration, po- 
larography, and specific ion electrode techniques. 
These showed that under alkaline conditions the 
hydantoin behaves as a weak acid and it complexes 
with metals as an anion. Metals used in the — 
were silver, cadmium, cobalt, nickel, copper, and 

zinc. The stability constants for calcium complexes 
with hydantoin and 5,5-dimethylhydantoin were 
small in comparison to the heavy metals. (Cassar- 


PTT) 
W88-07544 


PHOSPHORUS RELEASE FROM THE PEATY 
SEDIMENTS OF THE LOOSDRECHT LAKES 


Limnological Institute, 
Rijksstraatweg 6, 3631 
Netherlands. 

For primary bibliographic entry see Field 5G. 
W88-07548 


Vijverhof Laboratory 
AC Nieuwersluis, The 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


PRECIPITATION AND  STREAMWATER 
YY IN A SUBARCTIC SCOTTISH 


CA , 

——. of Hydrology, Wallingford (England). 
D.M. » M Morris, and C. J. Smith. 
Journal of ydrology JHYDA7, Vol. 93, No. 3-4, 
p 221-240, September 15, 1987. 5 fig, 5 tab, 31 ref. 


: *Acid rain, *Soii chemistry, *Rainfall, 


*Water lution sources, *Rainfall-runoff relation- 





Soil water, Precipitation, Scotland, Data collec- 
tion, Rainfall intensity. 


The results of a survey of the major-ion chemistry 
of precipitation and streamwater at a small high- 
altitude catchment in Scotland are presented. Data 
collected + weds’ intervals for a 
year and a half demonstrate the importance of the 
flushing of solutes during early snowmelt in pro- 
ducing short-lived very acid pulses in stream 
water. acidification is shown not to be pro- 
ceeding rapidly in the catchment, the minor leach- 
ing of base cations observed being explained by 
Row weathering of the underlying granite. 
lost streamwater is shown to be 


pi 

pH of about 5.2. Only during heavy rainfall and 
snowmelt is there more id runoff, with the 
increased streamwater conductivity during snow- 
melt being a direct consequence of fractionation. 
(Author’s abstract) 

W88-07561 


RESPONSE OF INPUT AND OUTPUT OF 
WATER AND CHLORIDE TO CLEARING FOR 
AGRICULTURE, 
Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 
Po Ceoytnthonehic Field 4C. 

or entry see Fie! . 
W88-07568- 


ENVIRONMENTAL ISOTOPE HYDROLOGY 
OF SALINIZED EXPERIMENTAL CATCH- 


MENTS, ; 
Commonwealth Scientific and Industrial Research 
Organization, Wembley (Australia). Div. of 
Groundwater Research. 

For primary bibliographic entry see Field 4C. 
W88-07572 


MODELS OF THE EFFECT OF CLEARING ON 
SALT AND WATER EXPORT FROM A SMALL 
CATCHMENT, 

Commonwealth Scientific and Industrial Research 
Sos. _, Wembley (Australia). Div. of 


For on bibliographic entry see Field 4C. 
W88-07576 





ANALYSIS OF SULFUR-CONTAINING COM- 
PONENTS OF A SOIL TREATED WITH SIMU- 
LATED ACID RAIN. 

Queen’s Univ., Kingston (Ontario). Dept. of 


Chemistry. 
G. W. Vanioon, G. W. Hay, and R. H. Goh. 
Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 3, oF 233-240, July 1987. 1 fig, 2 tab, 35 ref. 
ye ns og of Supplies and Service Contract 
ISU 80-00350. 


Descriptors: *Water pollution sources, *Acid rain, 
*Path of pollutants, *Simulated rainfall, *Sulfur 
a Soil horizons, Soil analysis, Nutrients, 
Rainfall. 


Samples of the LFH and Bfh horizons of an Orthic 
Humo-Ferric Podzol were analyzed for S compo- 
nents after irrigation with simulated acid rain solu- 
tions of pH 5.7, 3.5, and 2.0 for 720 days. Organic 
~ was ea. In the LFH horizon, the mass 

ester sulfate:carbon-bonded S was approxi- 
prom 1:1 for samples treated with solutions of pH 
5.7 and 3.5; for the sample treated with the pH-2.0 
solution, the ratio was about 2:1 and the concentra- 
tions of both inorganic sulfate and ester sulfate 
were markedly higher. In the Bfh horizon, carbon- 
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bonded S was the major form of organic S, except 
in the sample subjected to the high-acid (pH 2.0) 
simulated rain. The organic S components were 
further separated into chloroform-soluble, aqueous 
trifluoroacetic acid-soluble, and residual fractions. 
Significant increases in inorganic sulfate, both 
water soluble and adsorbed were found after the 
pH-2.0 treatment. (Author’s abstract) 

W88-07588 


SURVEY ON YERSINIA ENTEROCOLITICA 
AND RELATED BACTERIA IN SHELLFISH, 
Yersinia Reference Center, 3rd Dept. of Pediatrics, 
‘La Sapienza’ Univ. of Rome, Inst. of Experimental 
Medicine CNR, Rome, Italy. 

For primary bibliographic entry see Field 5A. 
W88-07589 


DISTRIBUTION OF ZN IN A NORTHWEST- 
ERN MEDITERRANEAN 


International Lab. of Marine Radioactivity, 
Monaco-Ville (Monaco). 

L. H. Ngoc, N. Whitehead, and B. Oregioni. 
Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 3, p 315-324, July 1987. 2 fig, 4 tab, 16 ref. 


Descriptors: *Zinc, *Rivers, *Path of pollutants, 
*Rhone River, Particulate matter, 
Heavy metals, Sediments, Industrial wastewater. 


Determination of Zn in the aqueous, suspended 
and sedimentary phases of the Rhone River was 
carried out by differential pulse anodic stripping 
voltammetry with static mercury drop electrode. 
For total desorbable Zn (operationally defined as 
that measured in unfiltered water at pH 1.5 to 2) 
the concentration was 2.0 + or - 0.6 micrograms/ 
L in unfiltered upstream water (8 stations) and in 
the unfiltered delta water (2 stations) was 1.05 + 
or - 0.25 micrograms/L. The delta values were 
slightly higher than values found recently for estu- 
aries of other rivers such as the Amazon and 
Yangtse, but non-delta values correspond mainly 
with those from relatively unpolluted areas. Over- 
all, in non-delta water about 35% of the Zn was in 
true solution, 25% adsorbed on suspended material 
and 40% was in the suspended material but not 
desorbable. The calculated K sub d for Zn on the 
suspended material was about 2.5E4. The Zn con- 
tent in suspended matter including adsorbed Zn 
was 69 + or - 33 mg/kg, much lower than other 
literature values, and is approximately equivalent 
to the concentration in fine sediment fractions. The 
Zn in Rhone river sediment was 40 times the 
amount from nearby non-industrialized areas such 
as the Roya river. (Author’s abstract) 

W88-07593 


INTERSPECIFIC DIFFERENCES IN DEAD 
PLANT BUFFERING CAPACITY ALTER THE 
IMPACT OF ACID RAIN ON DECOMPOSI- 
TION RATES IN TIDAL MARSHES, 

Delaware Univ., Lewes. Coll. of Marine Studies. 
J. L. Gallagher, L. A. Donovan, D. M. Grant, and 
D. M. Decker. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 4, p 339-346, August 1987. 2 fig, 14 ref. 


Descriptors: *Water liution sources, *Tidal 
marshes, *Path of pollutants, *Detritus, *Food 
chains, *Acid rain, *Simulated rainfall, *Marshes, 
*Spartina, *Carex, *Microbiological studies, *Bio- 
degradation, Hydrogen ion concentration, Buffer- 
ing, Population exposure, Degradation, Brackish 
water. 


Simulated acid rain did not alter respiration rates 
of microbial associations on dead Spartina alterni- 
flora from Delaware salt marshes or on dead Carex 
lyngbyei from Oregon brackish marshes. Since 
these dead plant-microbe associations have a 
strong buffering capacity for acid rain, the micro- 
bial associations did not experience a low pH. In 
contrast, Phragmites australis has a low buffering 
capacity and microbial respiration was reduced at 
least 25% by acid rain. When dead plant-microbe 
associations from freshwater marshes and various 
terrestrial plant populations were immersed in sim- 
ulated acid rain, the rain water equilibrated at pH’s 
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from 3.9 to 5.0 and were characteristic of the 
various species. The different buffering capacities 
of such dead plant-microbe associations may ex- 
plain the inconsistent results published from de- 
composition studies and may serve as a quick and 
easy method of assessing the probable impact of 
acidic deposition on decomposition processes. (Au- 
thor’s abstract) 

W88-07595 


AEROSOL AND CLOUDWATER PROPERTIES 
AT WHITEFACE MOUNTAIN, NEW YORK, 
National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Air Resources Lab. 

C. C. Van Valin, D. L. Wellman, and L. P. 
Stearns. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 4, p 369-383, August 1987. 6 fig, 4 tab, 26 ref. 


Descriptors: *Acid rain, *Sulfates, *Aerosols, 
*Cloudwater, *Water pollution sources, *Path of 
pollutants, *Scavenging, Physical properties, Hy- 
drogen ion concentration, Ions, Nitrates. 


A field program for the measurement of the physi- 
cal and chemical sorgertes of aerosols and clouds 
was conducted at iteface Mountain, N. Y., 
during an 8-week period in June, July, and August 
1983. Analysis of two-stage Nuclepore filter sam- 
ples by proton-induced X-ray emission (PIXE) 
spectroscopy showed that most (85 to 90%) of the 
aerosol sul ate was in the accumulation mode 
(modal radius r 0.1 micron) and that 90% of total 
sulfate originated southwest of the Whiteface 
Mountain site. During a typical pollution episode 
originating in the Midwest, the total aerosol sulfate 
concentration was 19 microgram/cu m, or 63% of 
total dry aerosol, which was 30 microgram/cu m. 
Scavenging of sulfate aerosol by clouds was found 
to be greater than 95% efficient in clouds of 0.5 
gram/cu m liquid water content. Measured pH 
values when the air mass trajectories were from 
the southwest were systematically lower than 
when the trajectories were from the northwest or 
northeast, i.e., 3.4 vs 4.4 and 4.8. In the southwest 
sector water samples, SO4(-2) and NO3(-) were 
highly correlated to each other and to free H(+), 
Ca2(-), Pb, and Ba. (Author’s abstract) 

W88-07596 


TRANSIENT ACID SURGES IN AN UPLAND 
STREAM. 


Institute of Hydrology, ee (England). 


E. M. Morris, and A. G. Thomas. 
Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 4, p 429-438, August 1987. 3 fig, 5 ref. 


Descriptors: *Acid rain, *Acid surges, *Model 
studies, *Path of pollutants, *Catchment areas, Hy- 
drology, Water chemistry, Water pollution 
sources, Water quality, Mathematical studies, Scot- 
land, Acidity, Snow melt, Seasonal variation. 


The hydrological and chemical processes control- 
ling transient acid surges in a small, upland catch- 
ment in the Cairngorm Mountains of Scotland 
were examined. The major episodes of increased 
acidity were produced by preferential elution of 
— from snow at the onset of melt and by 
vy autumn rainstorms when the catchment was 
saturated or frozen. Records of flow and water 
quality over a 3 yr period have been used to 
calibrate a lumped conceptual hydrochemical 
model. Using this model it is shown that concen- 
tration and distribution of input pollution by hy- 
drological processes is the major control on epi- 
sodic variations of stream water quality in this 
catchment. (Author’s abstract) 
W88-07598 


PEATLAND WATER CHEMISTRY IN CEN- 
TRAL ONTARIO IN RELATION TO ACID 
DEPOSITION, 

Canadian Wildlife Service, Ottawa (Ontario). 

P. J. Blancher, and D. K. McNicol. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
= 3/4, p 217-232, October 1987. 4 fig, 4 tab, 49 
ref. 


Descriptors: *Acid rain, *Peatbags, *Ontario, 
*Water chemistry, *Water pollution sources, Min- 


erals, Hydrogen ion concentration, Organic 
carbon, Ions, Acidity, Fens, Sulfates, Nickel, 
Copper, Manganese, Ontario. 


Thirty-one peatlands from two areas of central 
Ontario were sampled to assess the influence of 
acid deposition on peatland water chemistry. 
Factor analysis differentiated peatland water 
chemistry along three major axes of chemical vari- 
ation, interpreted as axes of organic concentration, 
mineral concentration, and deposition influence. 
Water from the surface mats had a higher organic 
concentration than water from open pools. Mineral 
influence in peatland waters was reflected by 
higher concentrations of Ca, Mg, Na, and silica in 
fen pools compared to bog pools. The influence of 
high acid deposition in the Wanapitei study area 
was indicated by high concentrations of sulfate, Ni, 
Mn, and Cu, and lower pH compared to an area 
that has received less acidic deposition (Ranger). 
Regression analyses indicated that H(+) variation 
in bogs could. be largely explained by organic C 
concentration, but that sulfate concentration was 
also positively associated with acidity, while Ca 
was negatively associated with acidity. (Author’s 
abstract) 

W88-07599 


IN SITU COMPARTMENTATION AND BIO- 
MAGNIFICATION OF CHROMIUM AND 
MANGANESE IN INDUSTRIALLY POLLUTED 
HUSAINSAGAR LAKE, HYDERABAD, INDIA, 
Dept. of Microbiology, Osmania Univ., Hydera- 
bad, 500 007, India. 

G. Seenayya, and A. K. Prahalad. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. 3/4, p 233-239, October 1987. 1 fig, 2 tab, 33 
ref. University Grants Commission, New Delhi, 
India No. 1432/82 (SR-II). 


Descriptors; *India, *Population exposure, *Bioac- 
cumulation, *Heavy metals, *Path of pollutants, 
*Chromium, *Manganese, *Husainsagar Lake, 
Food chains, Phytoplankton, Fish, Lakes, Sedi- 
ments. 


The concentrations of Cr and Mn in water, sedi- 
ment, nanoplankton, phytoplankton, and fish were 
determined during 1983-1984, to investigate bio- 
magnification of these metals in Husainsagar Lake, 
India. The concentration of Cr in the water phase 
was above the permissible limits and Mn exhibited 
a complex distribution pattern. The high concen- 
trations of Cr and Mn in the surficial sediment was 
related to an increase in the intensity of in situ 
processes, mainly the enrichments of these metals 
in the organisms. The concentration of Cr was 
least in nanoplankton, and remained the lowest in 
samples of phytoplankton, zooplankton and fish. 
The concentration of Mn decreased from nano- 
plankton to fish, except in phytoplankton which 
showed the highest concentration. This trend did 
not illustrate the expected pattern of food chain 
enrichment in the classic sense of the term as noted 
for Hg and DDT. Furthermore, the Mn, but not 
the Cr, concentrations decreased with the increase 
in body weight of the fish. (Author’s abstract) 
W88-07600 


TRACE METALS IN FISH EXPOSED TO AS- 
BESTOS RICH SEDIMENTS. 

British Columbia Univ., Vancouver. Westwater 
Research Centre. 

H. Schreier, T. G. Northcote, and K. Hall. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
3 3/4, p 279-291, October 1987. 4 fig, 4 tab, 44 
ref. 


Descriptors: *Nickel, *Chromium, *Cobalt, *Man- 
ganese, *Path of pollutants, *Water pollution ef- 
fects, *Fish, *Asbestos, *Sediments, *Sumas River, 
Population exposure, Landslides, Hydrogen ion 
concentration, Heavy metals, Tissue analysis, 
Trace metals. 


Chrysotile asbestos fibers which contain high 
levels of Ni, Cr, Co, and Mn were introduced into 
the Sumas River in Washington state by a land- 
slide. The pH in the streamwater decreased with 
increasing distance from the landslide input source 
and in the process the trace metals in the asbestos 


116 


rich sediments get leached. The findings show that 
some of the trace metals such as Mn and Ni are 
elevated in several fish species. The Mn levels in 
fish muscle tissue and whole fish were significantly 
higher than levels reported in the literature. Simi- 
larly Ni levels in whole fish were high. Threespine 
stickleback had the highest Mn and Ni levels. 
Besides the elevated metal levels, no other abnor- 
malities in fishes of the system were observed. 
(Author’s abstract) 

W88-07603 


CHEMICAL COMPOSITION OF HOARFROST, 
RIME AND SNOW DURING A WINTER IN- 
VERSION IN UTAH, U.S.A., 

Utah Univ., Salt Lake City. Dept. of Geology and 
Geophysics. 

T. E. Cerling, and A. J. Alexander. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
- 3/4, p 373-379, October 1987. 1 fig, 2 tab, 17 
ref. 


Descriptors: *Acid rain, *Water pollution sources, 
*Path of pollutants, *Hoar frost, *Rime, *Snow, 
*Utah, Water chemistry, Deposition, Ions. 


Data on the chemical composition of hoarfrost, 
rime, and snow grains that accumulated during an 
eighteen-day long temperature inversion event in 
Salt Lake City, Utah in December 1985 and Janu- 
ary 1986 are presented. Chemical analyses showed 
that the precipitation formed during this inversion 
event was acidic (as low as pH 3.85) and had 
nitrate and sulfate contents up to 1680 and 1290 
micro-eq/L, respectively. Ammonia, nitrate, and 
sulfate deposition of 361, 615, and 792 micro-eq/sq 
m, respectively, occurred in a six-day period due 
to the accumulation of snow grains during this 
inversion. (Author’s abstract) 

W88-07605 


TRANSPORT OF POLYCHLORINATED BI- 
PHENYLS (PCBS) IN FRESHWATER MESO- 


COSMS FROM SEDIMENT TO WATER AND 


AIR, 

Lund Univ. (Sweden). Dept. of Ecology. 

P. Larsson, and A. Sodergren. 

Water, Air, and Soil Pollution WAPLAC, Vol. 36, 
ony 1/2, p 33-46, November 1987. 5 fig, 4 tab, 44 
ref. 


Descriptors: *Path of pollutants, *Polychlorinated 
biphenyls, *Sediment-water interfaces, *Seasonal 
variation, Lipids, *Mesocosms, *Sediments, Tem- 
perature effects, Aquatic habitats, Fish, Air-water 
interfaces. 


With sediment as a source the flux of PCBs to 
water and air was followed in mesocosms with and 
without fish for two vegetation seasons. The fish 
represented the largest lipid pool in the mesocosm, 
and their presence increased the flux of PCBs 
across the sediment/water interface. The flow of 
PCBs from sediment to water followed a seasonal 
pattern with higher rates during summer than in 
the winter. The rates were governed by the turba- 
tion activity of benthic invertebrates, the extent of 
gas production in the sediment, the amount and 
quality of the lipid pools in the water column, and 
the solubility of the PCBs. The greatest amount of 
PCBs among the lipid pools was found in the 
dissolved extractable lipids, which also showed the 
highest concentration of PCBs calculated on a 
lipid basis. After about 1.5 yr, > 90% of the PCBs 
added was still in the sediment. The remainder was 
distributed within the mesocosms to various ex- 
tents depending on the amount and quality of the 
lipid pools, or transferred into the air. Transfer into 
the air was governed by PCB concentrations in the 
water, and by water temperature. The flow was 
highest during summer, when the surface micro- 
layer renewed its load of PCBs every 8th day. 
(Author’s abstract) 

W88-07608 


REGIONAL PATTERNS OF SULFUR RETEN- 
TION IN WATERSHEDS OF THE EASTERN 
US., 

Northrop Services, Inc., Corvallis, OR. 





For primary bibliographic entry see Field 2K. 
W88-07609 


COMPOSITION OF ACIDIC MELTWATERS 
DURING SNOWMELT IN THE SCOTTISH 


HIGHLANDS, 
Dept. of Oceanography, The Univ., Southampton 
S09 SNH, U.K. 

M. Tranter, T. D. Davies, P. Brimblecombe, and 
C. E. Vincent. 

Water, Air, and Soil Pollution WAPLAC, Vol. 36, 
No. 1/2, p 75-90, November 1987. 10 fig, 2 tab, 24 
ref. NERC Grant No. GR3/5144A and EEC 
Grant No. ENV/782/UK. 


Descriptors: *Snowmelt, *Acidic water, *Water 
chemistry, *Model studies, *Acidrain, *Acid pre- 
cipitation, *Water pollution sources, *Path of pol- 
lutants, *Scotland, Solutes, Snow, Ice, Ablation, 
Hydrogen ion concentration, Mathematical studies, 
Sulfates, Nitrates, Snowpack. 


The chemical composition of meltwaters collected 
within a remote snowpack in the Scottish High- 
lands was modeled by the mixing of two compo- 
nents. The first component is concentrated and 
may originate from the solute-rich waters held at 
the crystal surfaces, whereas the second is dilute 
and possibly originates from the melting of the 
solute-poor interiors of snow and ice crystals. The 
proportional ionic composition of the components 
differ. In general, meltwaters become more dilute 
as ablation proceeds, and solutes near to the sur- 
face of the snowpack are rapidly leached. 
Meltwaters do not necessarily become more con- 
centrated as they percolate through the snowpack. 
Snowpack hydrology is likely to be a major con- 
trol on the depth-concentration recsenns = Beta 
composition of meltwaters from dee ithin the 
snowpack provides some evidence for the prefer- 
ential elution of acidic solutes (H(+), SO4(2-), and 
NO3(-)) with respect to sea salt (Na(+) and Ci(-)). 
However, changes in the ionic concentration of 
these meltwaters, which are already proportionally 
enriched in sea salt, brought about by preferential 
elution are small compared to changes in concen- 
tration as a result of two component mixing or 
dilution. (Author’s abstract) 

W88-07610 


SIMULATED ACID RAIN AND THE IMPOR- 
TANCE OF ORGANIC LIGANDS ON THE 
AVAILABILITY OF ALUMINUM IN SOIL, 
Cooperative Inst. for Research in Environmental 
Science, Boulder, CO. 

S. C. Tam. 

Water, Air, and Soil Pollution WAPLAC, Yol. 36, 
> 1/2, p 193-206, November 1987. 5 fig, 4 tab, 33 
ref. 


Descriptors: *Water pollution sources, *Soil prop- 
erties, *Acid rain, *Simulated rainfall, *Path of 
pollutants, *Aluminum, *Organic ligands, Soil pro- 
files, Ion exchange. 


Equilibrium extracts from soils of different hori- 
zons at a single profile were examined. The Al 
species in the extracts were characterized with 
oxine and chelex-100 exchange techniques. The 
amount of Al depended strongly on the availability 
of organic ligands, especially the more strongly- 
binding ones, in the soil. The reaction to an acidic 
input to the soil was also controlled by the amount 
and the nature of the organic ligands. (Author’s 


abstract) 
W88-07615 


ACIDIFICATION TRENDS IN SWEDEN, 
Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 

P. Sanden, A. Grimvall, and U. Lohm. 

Water, Air, and Soil Pollution WAPLAC, Vol. 36, 
No. 3/4, p 259-270, December 1987. 3 fig, 7 tab, 15 
ref. 


Descriptors: *Sweden, *Path of pollutants, *Water 
pollution sources, *Regional analysis, *Acid rain, 
*Water quality, *Sulfur compounds, *Catchment 
areas, Hydrology, Water chemistry, Deposition, 
Surface water, Rainfall. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


A Swedish hydrochemical monitoring program, 
which was started during the International Hydro- 
logical Decade (1965-1975), has been evaluated 
with respect to trends and regional differences in 
acidic deposition and stream water quality. Despite 
the more than twofold decrease in S emissions in 
Sweden since the carly 1970's, there was only a 
marginal decrease in sulfate level in precipitation, 
indicating that ——? transport dominates pre- 
cipitation chemistry. Trend analyses of stream 
water data gave practically no evidence that sur- 
face water quality had been changing since the late 
1960’s, i.e., no time lagged or accumulating effects 
of acidic deposition during past decades could be 
demonstrated. The difference between the wet 
deposition of S in southern and northern parts of 
Sweden was smaller than previously reported. In 
the northern catchment areas, the input of S was 
considerably larger than the output. The statistical 
uncertainty of trend estimates raises questions 
about the effectivity of present hydrochemical 
monitoring programs in detecting environmental 
changes. (Author’s abstract) 

W88-07617 


TRACE METALS IN PRECIPITATION IN 
SWED 


‘J 
t. of Meteorology, Univ. of Stockholm, S-106 
91 Stockholm, Sweden. 
H. B. Ross. 
Water, Air, and Soil Pollution WAPLAC, Vol. 36, 
No. 3/4, p 349-363, December 1987. 6 fig, 7 tab, 25 
ref. NFR Contract G-GU 3922-111. 


Descriptors: *Rainfall, *Sweden, *Trace metals, 
*Heavy metals, *Path of pollutants, *Water pollu- 
tion sources, *Acid rain, Spatial distribution, Re- 
gional analysis, Metals, Cadmium, Copper, Iron, 
Lead, Zinc, Manganese. 


Trace metal (Cd, Cu, Fe, Mn, Pb, and Zn) concen- 
trations in atmospheric precipitation have been 
routinely monitored in Sweden since the autumn of 
1983. Concentrations are highest in southern 
Sweden and decrease northward. It is postulated 
that the long range transport of anthropogenic 
pollutants from the rest of Europe is the major 
source of Cd, Pb, and Zn in precipitation. Evi- 
dence for this hypothesis is that enrichment factors 
indicate anthropogenic origin, and Swedish atmos- 
pheric emissions of Zn and Cd are 2 to 3 times 
smaller than deposition fluxes. Also, Cd, Pb, and 
Zn concentrations are correlated in both space and 
time and are also well correlated with exSO4(2-) 
(sulfate minus sea salt component), a substance 
known to be of anthropogenic origin transported 
long distances. (Author’s abstract) 

W88-07619 


OVERVIEW OF IMMISCIBLE FINGERING IN 
POROUS MEDIA, 

Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

B. H. Kueper, and E. O. Frind. 

Journal of Contaminant Hydrology, Vol. 2, No. 2, 
p 95-110, March 1988. 4 fig, 2 tab, 55 ref. 


Descriptors: *Immiscible fingering, *Groundwater 
movement, *Porous media, *Geohydrology, *Path 
of pollutants, *Fluid mechanics, Model studies, 
Mathematical models, Random walk models, Sim- 
ulation, Mathematical studies, Hydrology, Percola- 
tion. 


The theory governing the stability of immiscible 
displacements in porous media is reviewed with 
the specific needs of contaminant hydrogeologists 
in mind. Criteria to determine whether or not 
displacements occurring in homogeneous porous 
media will bring about fingered fluid distributions 
are first addressed. These criteria are a function of 
the density, viscosity, and surface tension of the 
fluids involved. Immiscible displacements occur- 
ring in natural porous media are next reviewed 
with an emphasis on porous media heterogeneity. 
It is concluded that natural porous media contain 
heterogeneities at a fine enough scale such that no 
distinction need be made between stable and unsta- 
ble displacements. The limitations associated with 
the use of the conventional multiphase flow equa- 
tions in simulating immiscible fingering are exam- 
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ined. The use of random walk models and percola- 
tion theory to describe immiscible fingering is also 
reviewed. (Author’s abstract) 

W88-07621 


CHARACTERIZING THE UNCERTAINTY OF 
PESTICIDE LEACHING IN AGRICULTURAL 
SOILS, 

Environmental Research Lab., U. S. Environmen- 
tal Protection Agency, Athens, GA 30613, U.S.A. 
R. F. Carsel, R. S. Parrish, R. L. Jones, J. L. 
Hansen, and R. L. Lamb. 

Journal of Contaminant Hydrology, Vol. 2, No. 2, 
p 111-124, March 1988. 5 fig, 7 tab, 31 ref. 


Descriptors: *Leachates, *Path of pollutants, *Re- 
gional analysis, *Model studies, *Simulation, *Al- 
dicarb, *Pesticides, *Corn, Field capacity, Hydrol- 
ogy, Mathematical studies, Soil water, Monte 
Carlo method, Climates, Pesticide Root Zone 
Model, Stochastic process, Rainfall, Ohio. 


A Monte-Carlo numerical simulation procedure 
for making regional assessments of pesticide leach- 
ing has been developed. This procedure uses prob- 
ability density functions for organic matter, field 
capacity, and wilting point developed from infor- 
mation on approximately 3000 soils. Variations in 
climatic conditions were incorporated by random 
selection of yearly rainfall data. The procedure 
was demonstrated for aldicarb applied to corn 
grown in Ohio. A total of 2000 parameter sets 
were evaluated using the unsaturated zone model 
PRZM. The simulation results indicated that con- 
vergence of the 90th, 95th, and 99th percentiles for 
movement past 0.3, 0.6, 0.9, and 1.5 m was ob- 
tained after 500 simulations. The relative uncer- 
tainty associated with these percentiles was ap- 
proximately 50% after 1500 simulations. The 
downward movement of aldicarb residues was 
most sensitive to changes in field capacity. These 
simulations, coupled with additional soil-specific 
simulations, indicated no significant movement of 
aldicarb residues beyond 1.8 m for applications to 
Ohio corn. (See also W88-07623) (Author’s ab- 
stract) 

W88-07622 


SIMULATION PROCEDURE FOR GROUND- 
WATER QUALITY ASSESSMENTS OF PESTI- 
CIDES, 

Environmental Research Lab., U. S. Environmen- 
tal Protection Agency, Athens, GA 30613, U.S.A. 
R. F. Carsel, R. L. Jones, J. L. Hansen, R. L. 
Lamb, and M. P. Anderson. 

Journal of Contaminant Hydrology, Vol. 2, No. 2, 
p 125-138, March 1988. 1 fig, 9 tab, 24 ref. 


Descriptors: *Path of pollutants, *Regional analy- 
sis, *Solute transport, *Model studies, *Simulation, 
*Leachates, *Groundwater pollution, *Aldicarb, 
*Pesticides, *Peanuts, Stochastic process, Hydrol- 
ogy, Mathematical studies, Soil water, North Caro- 
lina, Monte Carlo method, Pesticide Root Zone 
Model, Prediction, Saturation zone, Aeration zone. 


A procedure is described for making regional as- 
sessments of pesticide residue loadings and move- 
ment in groundwater and downgradient from 
treated fields. A Monte-Carlo numerical simulation 
technique is used to generate model parameters for 
both the unsaturated and saturated zones. Simula- 
tions are performed using the Pesticide Root Zone 
Model linked to a simple groundwater solute trans- 
port model. The procedure is useful for evaluating 
the potential for producing pesticide residues in 
drinking water wells before actual field applica- 
tions are made. Appropriate land management op- 
tions, including restrictions on pesticide applica- 
tion, also can be developed using this procedure. 
The procedure was used to assess aldicarb levels in 
northeastern North Carolina groundwater result- 
ing from application of the pesticide to peanuts. 
Probability density functions for selected soil char- 
acteristics were developed using a direct-access 
soils information data base. Probability density 
functions for selected groundwater characteristics 
were developed from available data for the study 
area. Simulation results indicated that mass fluxes 
to groundwater exceeded 0.01 and 0.1 kg/ha ap- 
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proximately 6.9 and 1.0 percent of the time, respec- 
tively. No fluxes exceeded 0.1 kg/ha at a distance 
of 60 m downgradient in any of the cases evaluat- 
ed. (See also W88-07622) (Author's abstract) 
W88-07623 


GROUNDWATER MUNITION RESIDUES AND 
NITRATE NEAR GRAND ISLAND, NEBRAS- 
KA, U.S.A., 
Nebraska Univ., 
Survey Div. 

R. F. Spalding, and J. W. Fulton. 

Journal of Contaminant Hydrology, Vol. 2, No. 2, 
p 139-153, March 1988. 9 fig, 26 ref. 


Lincoln. Conservation and 


Descriptors: *Path of pollutants, *Water pollution 
sources, *Groundwater pollution, *Explosives, 
*Groundwater plumes, Cyclotrimethylene tria- 
mine, Trinitrotoluenes, Transport, Velocity, Ni- 
trate, Soil water, Nitrogen isotopes, Hydrology, 
Isotope studies, Animal wastes, Darcys Law. 


Munition residues from waste disposal on ordnance 
property have resulted in a defined plume of cyclo- 
trimethylene trinitramine (RDX) contaminated 
groundwater stretching 6.5 km and underlying an 
area of 6.5 sq km. A smaller plume of 2,4,6-trinitro- 
toluene (TNT) was detected near the plant’s 
boundary. The relative positions of the plumes 
combined with an historical review of total plant 
output of RDX and TNT indicates that RDX is 
much more persistent than TNT. The estimated 
RDX transport velocity of 0.5 m/day closely ap- 
proximates the calculated Darcian velocity. The 
RDX plume sinks with recharge at a rate of about 
0.5 m/yr. Nitrate is associated primarily with adja- 
cent upgradient land use and is not related to plant 
manufacture of ammonium nitrate. The average 
nitrogen isotope composition of the nitrate was 
about + 10 parts per thousand and strongly sug- 
gests that animal wastes are the predominant 
source. (Author’s abstract) 

W88-07624 


TRANSFORMATIONS OF TRACE HALOGE- 
NATED ALIPHATICS IN ANOXIC BIOFILM 
COLUMNS, 

Geography and Environmental Engineering, The 
Johns Hopkins Univ., Baltimore, MD 21218, 
U.S.A. 


E. J. Bouwer, and J. P. Wright. 

Journal of Contaminant Hydrology, Vol. 2, No. 2, 
p 155-169, March 1988. 10 tab, 33 ref. EPA Grant 
No. EPA-R-811345010. 


Descriptors: *Fate of pollutants, *Groundwater 
pollution, ‘*Biodegradation, *Trihalomethanes, 
*Chlorinated hydrocarbons, *Nitrification, *Bio- 
film columns, *Anoxia, *Microbial degradation, 
Hydrology, Microbiological studies, Mineraliza- 
tion, Transformation, Carbon tetrachloride, Sul- 
fates. Methanogenesis, Metabolism. 


The transformability of trihalomethanes, carbon 
tetrachloride, 1,1,1-trichloroethane, _1,2-dibro- 
moethane, tetrachloroethylene, hexachloroethane, 
and dibromochloropropane was studied under con- 
ditions of denitrification, sulfate respiration, and 
methanogenesis. These compounds at concentra- 
tions commonly found in groundwater were con- 
tinuously administered to anoxic biofilm columns 
that resembled groundwater environments. Ace- 
tate was the primary substrate to support microbial 
growth. All of the compounds studied were trans- 
formed under methanogenesis. Bromoform, bro- 
modichloromethane, carbon tetrachloride, and 
hexachloroethane were transformed even under 
the less reducing conditions of denitrification. 
Some of the compounds were partially mineralized 
to CO2. However, reductive dehalogenation ap- 
peared to be the predominant mechanism for re- 
moval. Characterization of the available electron 
acceptors in the subsurface is important for assess- 
ing organic micropollutant biotransformation. Re- 
action rates observed in the laboratory biofilms 
indicate that biotransformation could be responsi- 
ble for significant removals of these halogenated 
compounds in the subsurface. (Author’s abstract) 
W88-07625 


PERSISTENCE AND TRANSPORT OF BACTE- 
RIA AND VIRUSES IN GROUNDWATER - A 
CONCEPTUAL EVALUATION, 

Inst. of Geology and Paleontology, Kiel, F. R. 
Germany. 

G. Matthess, A. Pekdeger, and J. Schroeter. 
Journal of Contaminant Hydrology, Vol. 2, No. 2, 
p 171-188, March 1988. 5 fig, 3 tab, 60 ref. 


Descriptors: *Path of pollutants, *Fate of pollut- 
ants, *Aquifers, *Groundwater pollution, *Model 
studies, *Pathogens, *Filtration, *Bacteria, *Vi- 
ruses, Advection, Dispersion, Microorganisms, 
Hydrology, Microbiological studies, Mathematical 
studies, Literature review, Transport, Mathemati- 
cal models. 


The results of an interdisciplinary research pro- 
gram of literature review and laboratory studies on 
the subsurface persistence and transport of patho- 
genic bacteria and viruses are evaluated on the 
basis of an expanded advection-dispersion model 
which considers the persistence of these microor- 
—— under the conditions found within an aqui- 
er, the retardation by adsorption-desorption proc- 
esses and the role of filtration processes. The 
model indicates that the principal controls are fil- 
tration processes, the microorganisms being fixed 
on the filter media are ultimately eliminated or 
inactivated by biological, chemical and physical 
ae (Author’s abstract) 
88-07626 


RAINDROPS, AIR POLLUTION AND BURST- 
ING BUBBLES, 

Ecole Nationale Superieure de Techniques Avan- 
cees, Paris (France). 

G. M. Afeti. 

Weather WTHRAL, Vol. 42, No. 11, p 338-341, 
November, 1987. 3 fig, 2 ref. 

Descriptors: *Rain, 


*Air pollution, *Bubbles, 


*Fluid mechanics, *Path of pollutants, Weather, 
rs. 


Laser holography was used to study the bursting 
of bubbles, with particular attention to the break- 
ing of the hemispherical dome into ‘film-drops.’ It 
was determined that film-drops are the end prod- 
uct of a chain of events, lasting a total of about 300 
microseconds, beeaing with the formation of a 
number of liquid filaments. This sequence of action 
reinforces the ‘capillary-wave theory’ of bubble 
film cap rupture, with rupture preceded by thin- 
ning of the film through a process of liquid drain- 
age from the top of the bubble down to its base. 
The flow follows a wavelike path with crests and 
valleys. Several perforations may occur in the thin- 
ner parts of the film almost simultaneously, turning 
the collapsing bubble dome into a network of 
liquid filaments. The larger the bubble, the greater 
the number of film-drops produced. The smallest 
drop detected was about 6 microns. (Doria-PTT) 
W88-07645 


BACTERIOLOGICAL QUALITY OF BOTTLED 
NATURAL MINERAL WATERS, 

Public Health Laboratory, University Hospital of 
Wales, Heath Park, Cardiff CF4 4XW, Wales. 
For primary bibliographic entry see Field 5A. 
W88-07668 


RAPID STATISTICAL CORRELATION BE- 
TWEEN POLLUTION SOURCES AND 
MARINE CONCENTRATIONS, 

Institute of Oceanography, Bulgarian Academy of 
Sciences, 9000 Varna, Bulgaria. 

For primary bibliographic entry see Field 5A. 
W88-07697 


DISTRIBUTION OF MERCURY IN THE 
OPEN-SEA REGION OF THE SOUTH-WEST- 
ERN BLACK SEA, 

Institute of Oceanography, Bulgarian Academy of 
Sciences, 9000 Varna, Bulgaria. 

G. Andreev. 

Toxicological and Environmental Chemistry 
_— Vol. 16, No. 1, p 75-80, 1987. 3 fig, 13 
ref. 
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A total of 65 samples collected from 14 stations 
located in the south-west portion of the Black Sea 
were analyzed for mercury by electrothermal 
atomic absorption spectroscopy. The mercury con- 
centrations in the region varied between 0.1-1.1 
micrograms (ug)/cu dm for surface waters, 0.15- 
0.74 ug/cu dm for the intermediate water layer, 
and 0.06-0.61 ug/cu dm for the bottom layer. Spa- 
tial distribution graphs for the sampling locations 
are presented for the three water layers. A mini- 
mum of mercury is observed in the north-south 
direction for the stations closest to the coast for all 
three water layers; a similar situation exists for the 
intermediate group of stations in the surface and 
intermediate water layers. No mercury minimum is 
observed in the stations furthest from the coast. 
The concentration of mercury in the hydrogen 
sulfide layer typically found in the Black Sea de- 
creases in deep water sampling stations. It is sug- 
gested that the decrease is a result of the natural 
process of mercury migration from the water 
phase through the suspended phase to the bottom 
precipitates. The formation of insoluble 
mercury(II) sulfide removes the mercury from the 
water system. (Wood-PTT) 
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Conductivity and pH were measured for 90% of 
the precipitation events in Thessaloniki (Northern 
Greece) from October 1984 until April 1987. Large 
pH variations ranging from 4.20 to 8.35 were re- 
corded. In 25% of the cases the precipitation ex- 
hibited a pH < 5.0. In most cases the conductivity 
was between 10 and 20 uS/cm, although some 
alkaline precipitation with relatively high conduc- 
tivity (up to 500 uS/cm) was also observed. Air 
mass trajectories based on 500 mB weather charts 
were graphically constructed in order to explain 
the pH and conductivity data. The charts showed 
that in most cases, the precipitation events were 
caused by depressions (lows) in the gulf of Genova 
or above the Northern Sahara which are charac- 
terized by winds coming from SSW or W of 
Greece. Of the precipitation, 48% was caused by 
air masses coming from Southern France or North- 
ern Spain and were characterized by pH close to 
that of clean rain and relatively low conductivity. 
Air masses originating in Southern Greece (North- 
ern Sahara) accounted for 28% of the precipitation 
and produced precipitation with a pH > 6.5 and 
high conductivity. The other 24% of the precipita- 
tion events, characterized by a pH of 4.5-5.1, are 
caused by air masses from Northern and NW- 
Greece originating in Northern and Central 
Europe. (Wood-PTT) 
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Flounders, Platichthys Lage | bawe » caught in Sep- 
tember 1985 in the Nissum Broad (Western Limf- 
jord, ), in an area chronically polluted 
with mercury discharged from a now demolished 
chemical factory 25-30 years ago and transferred 
to clean water. About 6% of the total mercury 
from the recently caught fish was inorganic in - 
muscle tissue, while about 50%. was inorganic 
the liver and kidney tissue. During 171 days 
clean water no loss of mercury from the “a 
muscle could be seen with certainty, although a net 
pcr of mercury was observed in the liver after 
t 4 months. In the same 
the mercury concentrations in the kidney tissue 
and blood cells was observed. A tentative interpre- 
tation of the findings is that both organic (presum- 
ably in the form of methylmercury) and inorganic 
mercury were immobilized within the muscles, 
from which the two mercury species were mobi- 
lized during the long period of starvation and 
transported via the blood to the liver and kidney, 
where they accumulated. (Wood-PTT) 
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The empirical relationships that existed between 
land use/cover patterns within the Salt Fork wa- 
tershed, Illinois, and instream nitrate-N and soluble 
phosphorus were examined in order to provide 
information to help in the formulation of water- 
shed-level planning and management practices and 
methodologies. Aerial photographs were interpret- 
ed and digitized using Arc/Info geographic infor- 
mation software and the land use/cover data relat- 
ed to the mean seasonal nitrate-N and soluble 
reactive phosphorus concentrations collected from 
22 sampling stations in the Salt Fork watershed, 
using multiple regression analysis. The results indi- 
cate that urbanization, rather than agriculture, is 
the major factor controlling the soluble reactive 
phosphorus instream concentrations throughout 
the entire year, and was important in explaining 
the majority of the variance associated with ni- 
trate-N during roughly 50% of the year. Applica- 
tion of the results and methodologies to planning 
and watershed management are discussed, as are 
the relationships of management of instream con- 
centration vs. loading of exogenous substances. 
(Author’s abstract) 
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During the Summer of 1983, a water quality and 
biological survey (aquatic macroinvertebrates and 
fish) of the West Branch Susquehanna River was 
conducted. Over 100 miles of the West Branch and 
many more miles of tributaries are seriously de- 
graded by acid mine drainage. The upper 75 miles 
of the West Branch have shown improvement over 
the last 20 years. The lower 75 miles have been 
restored to g ae a ity due to the large 
contribution of alkalinity from Bald Eagle Creek. 
Many tributaries.not impacted by acid mind drain- 
age have excellent water quality. Many streams 
degraded by acid mine drainage, including the 
West Branch, have the potential to return to good 
water quality, if sources of acid mine drainage are 
abated. (Author’s abstract) 
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The Susquehanna River Basin Commission 
(SRBC) cooperated with the Pennsylvania Depart- 
ment of Environmental Resources (Pa. DER) in 
conducting a toxics screening survey of the Sus- 
quehanna River and tributary streams between 
Duncannon, PA, and the Conowingo Dam in 
Maryland. Based on the samples collected for this 
survey, the quality of the waters of the Lower 
Susquehanna River and its tributaries is very good 
with respect to heavy metals and organic contami- 
nants. Chromium, copper, lead, nickel, and zinc 
were found at all sampling sites, but were within 
acceptable levels. All of the other metals detected 
were also within acceptable limits. Two herbicides 
and four insecticides were detected at various sam- 
pling sites, but they were well below the maximum 
allowable toxicant concentrations. Priority pollut- 
ants were detected at sampling sites on Paxton 
Creek and Codorus Creek only. These streams 
flow through urban and industrial areas and were 
considered to be the likely streams to show mea- 
sureable quantities of organics. With exception of 
phenol, the concentrations of priority pollutants 
found were below the maximum allowable toxicant 
concentrations. Additional samplings of Paxton 
Creek and Codorus Creek should be made to 
better evaluate the prevalence and levels of the 
constituents. ec ps = attempts were made to col- 
lect water samples after periods of significant rain- 
fall as well as during base flow, the sampling 
period was drier than normal. Additional sampling 
may be necessary to determine whether overland 
runoff during a period of normal rainfall has a 
significant effect on instream concentrations of 
heavy metals, pesticides and priority pollutants. 
(Lantz- 
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A water quality and biological survey of the Sus- 
quehanna River and its tributaries between Waver- 
ly, New York and Sunbury, Pennsylvania was 
conducted during July and August, 1982. The 
overall quality of each river and tributary station 
was assessed on the basis of water quality, ma- 
croinvertebrate, and fish data. The general quality 
of the river and tributaries in the study area is 
characterized. The reach of the Susquehanna River 
from Waverly, NY (river mile (RM) 290) to the 
mouth of the Lackawanna River (RM 197) has 
very good water quality and supports a healthy 
biological community. Most of the tributaries be- 
tween Waverly and the mouth of the Lackawanna 
River flow through agricultural and forested land. 
The headwaters of many of the west bank tributar- 
ies (such as Mehoopany and Bowmans Creek) are 
naturally acidic, and have low concentrations of 
alkalinity and dissolved solids. They are infertile 
and unproductive downstream to the lower 
reaches where runoff from agricultural land in- 
creases the streams’ fertility. The overall quality of 
the reach from the mouth of the Lackawanna 
River (RM 197) downstream to Nanticoke (RM 
181), known as the Wyoming Valley, is degraded 
by numerous sources of pollution. Drainage from 
aband: coal mines causes the most obvious 
impact on water quality and is evident immediately 
downstream of the Lackawanna River where a 
red-orange precipitate coats the river channel 
along the left bank for several miles. In addition to 
mine drainage, most tributaries are degraded by 
storm water runoff and sewage; every stream had 
trash and other debris in its streambed. The overall 
quality of the reach from Nanticoke (RM 181) 
downstream to Sunbury (RM 125) is an improve- 
ment from that in the Wyoming Valley, but the 
river never regains the high quality it had upstream 
of the Wyoming Valley. Most of the tributaries in 
this reach contribute good quality water to the 
Susquehanna River. (Lantz-PTT) 
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During July and August 1985, the Susquehanna 
River Basin Commission conducted a stream 
survey of the Juniata River subbasin. Forty-seven 
stations were sampled for water samples, field 
chemistry, macroinvertebrates and fish. Most of 
the streams in the subbasin were found to have 
good or excellent water quality depending upon 
the concentrations of iron and fecal coliform, the 
two most common pollutants. Iron, fecal coliform 
and pH were found to exceed water quality stand- 
ards at several stations on the Juniata River, but do 
not appear to impair aquatic life. The Juniata River 
supports healthy biological communities and has 
good quality water throughout its length. A major- 
ity of the water pollution problems in the Juniata 
River Subbasin occur in the Little Juniata River 
and the Frankstown Branch Juniata River. The 
Little Juniata River has degraded water quality 
and biological conditions between Altoona and 
Tyrone due to municipal and industrial discharges. 
Water quality and biological conditions improve 
greatly downstream of Tyrone and the Little Juni- 
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ata River has good quality water at the confluence 
with Frankstown Branch Juniata River. The 
Frankstown Branch Juniata River suffers degrada- 
tion from Halter Creek and Beaverdam Branch 
due to paper mill, other industrial and municipal 
discharges. Water quality improves downstream 
and is good from Clover Creek downstream to the 
confluence with the Little Juniata River. (Author’s 
abstract) 
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During August 1984, the Susquehanna River Basin 
Commission conducted a stream survey of the 
Chemung River Subbasin (New York - Pennsylva- 
nia). Thirty-five stations were sampled for field 
chemistry, macroinvertebrates and fish. Water 
samples were collected at 14 of these stations for 
laboratory analyses. The most serious water qual- 
ity degradation occurs in the Tioga River between 
Blossburg, PA and Tioga, PA. This reach is se- 
verely degraded by acid mine drainage. The 
Tioga-Hammond dams at Tioga serve to improve 
water quality in the lower reach of the Tioga 
River. Compared to historical data, water quality 
between Tioga and Painted Post, NY is much 
improved. The Canisteo River appeared to suffer 
water quality degradation in its upper reaches near 
Hornell, NY. Degradation due to sedimentation 
and organic pollution was indicated. Water quality 
improved as the river flowed downstream and the 
quality was good from the mii “= apr of the Canis- 
teo River to its confluence with the Tioga River. 
The Cohocton River is an alkaline, productive 
river. Biological densities were high but no pollu- 
tion stress was apparent. The Cohocton River and 
its tributaries have good to excellent water quality. 
The Chemung River has good water quality for 
most of its length. Degradation was observed 
downstream of Elmira, NY. Newtown Creek was 
severely degraded by sewage and contributes to 
this degradation. This degradation may cross the 
Pennsylvania state line, but by the time the Che- 
mung River reaches its confluence with the Sus- 
quehanna River, it has recovered and has good 
water quality. (Author’s abstract) 
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A stream survey was conducted of the Eastern 
Headwaters Subbasin of the Susquehanna River 
Basin during July and August, 1984. This Subbasin 
includes the area drained by the Susquehanna 
River upstream of its confluence with the Che- 
mung River. A total of 72 stations were sampled in 


order to assess water quality and macroinverte- 
brate and fish communities. Water quality was 
generally good throughout the Subbasin. Many 
streams, including portions of the Susquehanna 
River, were excellent water quality. F Fecal’ coliform 
concentrations were found to be excessive at sever- 
al locations. However, other chemical parameters 
had low concentrations and overall water quality 
degradation was not observed. Concentrations of 
most chemical parameters were found to increase 
in the Susquehanna River downstream of Bing- 
hamton, New York. These were attributed to the 
numerous municipal and industrial discharges in 
this reach of river. Interstate streams were found 
to be of high quality and generally did not present 
any interstate cobloms relating to water quality. 
One stream, Snake Creek, was found to have low 
concentrations of dissolved oxygen. Concentra- 
tions were above minimum standards but this situa- 
tion could be an indication of another problem 
which could lead to interstate water quality viola- 
tions. Biological conditions were found to be of 
high quality throughout the Subbasin. Biological 
communities were healthy at all stations and did 
not show signs of pollution caused stress. (Author’s 
abstract) 
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During the summer of 1985, a water quality and 
biological survey of the Lower Susquehanna Sub- 
basin was conducted. Water quality in the Susque- 
hanna River between Sunbury, Pennsylvania and 
Havre de Grace, Maryland is good. Fecal coliform 
is the most common parameter which fails to meet 
water quality standards (seven out of eleven sta- 
tions). Iron also exceeds standards at several sta- 
tions. All other parameters are within ——— 
limits. Most of the tributaries to the Susque! 
River have food or excellent water quality. Fecal 
coliform is the most common exceeding 
water quality standards (at 815 of stations sam- 
pled). Iron is next, exceeding standards at 61% of 
the stations sampled. Impacts of these pollutants 
are minor; most stations support health fish and 
aquatic inséct communities. Several streams are 
seriously degraded by acid mine drainage. Shamo- 
kin Creek, Mahanoy Creek and Swatara Creek 
originate in the anthracite coal regions of Colum- 
bia, Northumberland and Schuylkill counties, 
Pennsylvania. These streams are characterized by 
low pH and alkalinity, and high concentrations of 
acidity and dissolved metals. Aquatic life is absent 
or severely reduced. Swatara Creek recovers as it 
flows downstream and attains good water quality 
throughout its lower reaches. Shamokin Creek and 
Mahanoy Creek are polluted for their entire 
lengths. Another severely degraded stream is 
perce Creek. Although its 7 reaches are of 
mg uality, the lower five miles flow through the 
city of Harrisburg and receive discharges of raw 
sewage and urban runoff. Fish and aquatic insects 
are absent and water quality is very poor. (Lantz- 


PTT) 
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The results of the water quality analyses (tempera- 
ture, pH, dissolved oxygen, alkalinity, fecal coli- 
forms, organic compounds) indicate that the qual- 
ity of the waters in the Susquehanna and Chemung 
Rivers are good. Mean concentrations indicate that 
the quality of the water remains constant within 
the reach of the Susquehanna River sampled. 
However, the results of the analyses of individual 
samples show some fluctuation between sampling 
dates, indicating that existing municipal discharges 
do not have extensive impact on the quality of the 
Susquehanna River. A high fecal coliform result 
(2400 MPN/100 ml) in the Susquehanna River 
above Oakland on July 21, 1981 is believed to be 
an anomaly. A dupli sample was not collected, 
however, the results of the other samples were low 
high MPN Kasoff frome vainfall covarring rion to 
high MPN. Runoff from rainfall occurrin; 

sample collection on September 15, 1981 # robably 
accounts for the high fecal coliform at all stations. 


(Lantz- 
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Data from a plume of chlorinated organic solvents 
located beneath the metallurgical fabrication area 
(M Area) of the Savannah River Plant (SRP), is 

discussed. The ome in M Area has been studied 
in detail by a large number of individuals since 
1982; these studies include: water samples from 
more than 200 monitoring wells; continuous split 
spoon sampling from more than 20 wells; and soil 
gas samples and other special samples. These sam- 
ples were analyzed for their chlorocarbon constitu- 
ents. The resulting data, combined with geologic 





and hydrologic information, indicate that the trans- 
port and fate of these organics are influenced by 
degradation and sorption. The mass remaining in 
the plume and the ratio of constituents suggest that 
the degradation rates are ordered: Tetrachloroeth- 
ylene (PCE) > or = Trichloroethylene (TCE); 
Dichloroethylene (DCE) >> PCE or TCE. 
Using a very simple first order decay rate pes 
tion, the degradation of PCE under ‘natural’ co 
tions is on the order of 10%/yr (k = 0.1/yr). 
Further study is needed to determine if a coupling 
of sorption and degradation is occurring. (Lantz- 


PTT) 
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The impact of air pollutants on forest growth and 
productivity are discussed with respect to (1) re- 
sponse of trees to gaseous pollutants; (2) evidence 
of growth declines from dendroecological studies; 
and (3) the response of forest canopies to the 
deposition of chemicals from the atmosphere.. Evi- 
dence from air pollution fumigation experiments, 
dendroecology, and nutrient cycling studies indi- 
cates deposition of air-borne chemicals will likely 
affect tree growth over large regions. Points which 
still remain to be addressed include: (1) whether air 
pollution sensitive trees will be replaced by toler- 
ant trees with no loss in forest productivity; (2) if 
seedlings are more resistant to air pollutants than 
large trees; and (3) factors which define whether 
deposition of atmospheric N and S results in 
growth stimulation or growth suppression. This 
study concludes that the: (1) ambient ozone can 
result in foliar injury and growth suppression; (2) 
— ical evidence demonstrates wth 
suppression for some species; (3) atmospheric dep- 
osition of H(+), SO4(2-), NO3(-), and other chemi- 
cals is increased by industrial sources of air pollu- 
tion; (4) throughfall is depleted in NO3(-) and 
enriched in Ca and K relative to rainfall; and (5) 
commercial timber harvests are likely to be affect- 
ed by H, S, and N deposition only in the long-term 
and only in some habitats. (Lantz-PTT) 
'W88-07749 


DATA REPORT ON STATIC LEACH TESTS 
WITH SAVANNAH RIVER LABORATORY DE- 
FENSE WASTE GLASS IN PBB1 BRINE AT 90 


G 

Battelle Pacific Northwest Labs., Richland, WA. 
B. P. McGrail, and V. L. Eliason. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011272. 
Price codes: A02 in paper copy, AOI in microfiche. 
Report No. PNL/SRP--6253, June 1987. 14 p, 2 
tab. DOE Coniract No. DE-AC06-76RLO 1830. 


Descriptors: *Path of pollutants, *Leaching, *Sa- 
vannah River Laboratory, *Radioactive waste dis- 
posal, *Waste disposal, *Georgia, *Brines, *Ra- 
dionuclides, Glass, Groundwater movement, 
Model studies, Field tests. 


The dissolution of glass waste forms in aqueous 
media is the only means by which encapsulated 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


radionuclides become mobile and available for 
transport to the environment, discounting the un- 
likely potential for release by solid-state diffusion. 
Waste from dissolution studics assist the U.S. De- 
partment of Energy’s Salt Repository Project 
pmo by providing data and models pertinent to 

showing compliance with Nuclear Regulatory 
Commission I 10 CFR 60 slow-release-limit criteria. 
Because groundwater movement presumably in- 
volves the slow ingress and egress of brine around 
the waste package, static leach tests provide a 
realistic simulation of expected hydrodynamic con- 
ditions in the engineered barrier system. Data from 
static leach tests were used to develop an integrat- 
ed radio-nuclide release model. The integrated 
model consists of several com ts also deter- 
mined from these tests, including saturation con- 
centrations for low-solubility radionuclides, a 
source term for colloids and pseudocolloids, glass 
dissolution kinetics, and rate-controlling mecha- 
nisms of glass dissolution. The tests are outlined in 
the FY 1986 Technical Pro Plan, WBS Ele- 
ment 0201--Static Testing, for the SRP Defense 
Glass Studies Program at Pacific Northwest Labo- 


ENVIRONMENT. 

BIRDS: PHOSPHATE-MINE AND NATURAL 

Florida Univ., Gainesville. Dept. of Wildlife and 
Sciences. 


Ran, ; 

T. E O'Meara, W. R. Marion, C. E. Roessler, G 

S. Roessler, and H. A. Van Rinsvelt. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-231973. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Final Report, November 1986. 77 p, 2 fig, 7 tab, 53 
ref, 7 append. Florida Institute of Phosphate Re- 
search it No. 81-05-001. 


: *Path of pollutants, *Radioactive 

Phosphates, *Wetlands, *Bioaccu- 

mulation, Uranium, Waterfowl, Radium, Tissue 

analysis, Radionuclides, Aluminum, Selenium, 
Mine wastes, Florida. 


Large ponds used to settle the waste clays from 
Florida’s phosphate surface mining operations are 
attractive to waterfowl, and contain elevated levels 
of trace elements and radionuclides of the uranium 
series naturally associated with phosphate ore. 
Four species of waterfowl were sampled to investi- 
gate accumulation of radionuclides and trace ele- 
ments and to evaluate potential deleterious effects 
for the birds and humans consuming them. Greater 
radium-226 levels in the substrate of the settling 
ponds than in natural wetlands were reflected in 
elevated concentrations in bones for all four spe- 
cies. Diet/substrate ratios were < 1 for all species 
in all areas. Bone/substrate ratios differed between 
settling areas and natural wetlands. Radium-226 
levels in soft tissues were consistently less than 
those in bones, and did not appear to represent an 

threat to humans eating the tissue. No 
radionuclide standards have been established for 
waterfowl, although the levels in bird bone, while 
four times greater than the human maximum, 
would appear pay little threat given the birds’ 
short life span. Of the several trace elements found 
at elevated levels in settling areas, only aluminum 
and selenium pgp. in tissues at concentrations 
greater than those reported as normal. Specific 
effects on waterfowl from these contaminants 
could not be predicted, although the levels do not 
=o any threat to humans. (Author’s abstract) 
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FIELD DISPERSANT EFFECTIVENESS TEST, 
Mason and Hanger-Silas Mason Co., Inc., Leon- 
ardo, NJ. 

For primary bibliographic entry see Field 5G. 
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MESOSCALE ACID DEPOSITION MODEL: 
PRELIMINARY APPLICATIONS AND A 
GUIDE FOR USER INTERFACE, 

Iowa Univ., Iowa City. Dept. of Chemical and 
Materials Engineering. 

G. R. Carmichael, and L. K. Peters. 
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Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-227653. 
Price codes: A06 in paper copy, AQ] in microfiche. 
Report No. EPA/600/3-87/027, August 1987. 105 
p, 26 fig, 6 tab, 39 ref, append. EPA Contract No. 
DW80931289. 


Descriptors: *Mesoscale precipitation, *Acid rain, 
*Model studies, *Water pollution sources, Air pol- 
lution, Industrial wastes, Meteorology, Simulation 
analysis, Chemical analysis, Sulfur, Mesoscale At- 
mospheric Simulation System, MASS, Sulfur 
Transport Eulerian Model, STEM-H: 


In 1984, the U.S. EPA initiated a Mesoscale Acid 
Deposition Study. The study was organized to 
assess and understand the interactions and impor- 
tance of local emissions in mesoscale precipitation 
scavenging. One important component of the 
project was the simulation of the field events using 
a detailed meteorological and chemical modeling 
framework (called MesoSTEM). A dynamical me- 
arg en model, Mesoscale Atmospheric Simu- 
lation System (MASS) was used to predict the 
meteorological fields, including precipitation rates. 
These fields are used as inputs tc a comprehensive 
chemical model Sulfur Transport Eulerian Model 
(STEM-II). The three-dimensional models were 
used to quantify the relationships between emis- 
sions, chemical production, and wet deposition on 
the mesoscale. The linkage of the models, and the 
application of MesoSTEM to the May 2nd and 
3rd, 1985 Philadelphia Mesoscale Field Study data 
set is the subject of this report. (Author’s abstract) 
W88-07757 


QUARTERLY BRINE MIGRATION DATA 
REPORT, APRIL-JUNE 1984: NUCLEAR 
WASTE REPOSITORY SIMULATION EXPERI- 
MENTS (BRINE MIGRATION), ASSE MINE 
OF THE FEDERAL REPUBLIC OF GERMANY, 
Battelle Project Management Div., Columbus, OH. 
Office of Nuclear Waste Isolation. 

For primary bibliographic entry see Field SE. 
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ENVIRONMENTAL MONITORING AT HAN- 
FORD FOR 1986. 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 4C. 
W88-07771 


TRITIUM IN GROUNDWATER AT SITE 300, 
Lawrence Livermore National Lab., CA. 

R. W. Buddemeier, M. R. Ruggieri, and J. A. 
Oberdorfer. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011695. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. UCID-21031, April 1987. 165 p, 26 fig, 
6 tab, 9 append. DOE Contract No. W-7405-Eng- 
48. 


Descriptors: *Tritium, *Groundwater pollution, 
*Water pollution sources, *Radioactive wastes, 
*Path of pollutants, Geohydrology; Groundwater 
movement, Landfills, Permeability coefficient, 
Model studies, Groundwater quality, Aquifers. 


A continuing investigation is being conducted of 
groundwater tritium contamination in the vicinity 
of landfills and an experimental facility at Law- 
rence Livermore National Laboratory’s Site 300, 
are presented. A program of monitoring ground- 
water, soil moisture, and rainfall in the study area 
has produced new insights into geohydrology and 
contaminant migration in the Pit 7 landfill com- 
plex. Groundwater recharge in the area is highly 
episodic and appears localized in an area to the 
west of the landfills. Drive points and soil gas 
analysis were used to explore for tritium sources 
within the landfills; a region of high concentration 
has been found in Pit 3, and a lesser but distinct 
and separate area of activity has been found in the 
southern portion of Pit 5. The two landfill plumes 
are separate entities with individual sources and 
trajectories. Groundwater and tritium migration 
velocities have been determined for the landfill 
plumes by a variety of methods: direct observation 
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of tritium movement, retrospective analysis of triti- 
um displacement, and calculation of water veloci- 
ties from field determinations of hydraulic gradient 
and hydraulic conductivity. The most probable 
values for the Pit 3 and Pit 5 plumes are in the 
range of 5-20 m/yr, with an upper limit of 60 m/yr 
in the case of the Pit 5 plume. Analytical models 
have been used to predict and explore the probable 
behavior of the landfill plumes. By using a con- 
servative velocity value of 30 m/yr and other 
model parameters selected to fit the observed 
plumes, decay-corrected tritium activities are 
shown to fall below the drinking water standard 
before either plume reaches the Site 300 boundary. 
Tritium above background levels has been found at 
additional locations within the second water bear- 
ing zone in the East Firing Area. This appears to 
represent an extension of the plume that originates 
near Building 850: it apparently has been transport- 
ed to the East Firing Area along Doall Ravine 
streambed. A program of investigation is in 
progress to characterize the robable future behav- 
ior of this cues (Lantz-PTT) 

W88-0777. 


ORGANIC SOLUTE PROFILE OF WATER 
FROM RIO BLANCO RETORT 1, 

Western Research Inst., Laramie, WY. 

R. E. Poulson, J. A. Clark, and H. M. Borg. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-012040. 
Price codes: A02 in paper copy, AOI in microfiche. 
Report No. DOE/FE/60177-2366, December 
1985. 17 p, 5 fig, 1 tab, 9 ref. DOE Contract No. 
FC21-83FE60i77. 


Descriptors: *Water pollution sources, *Rio 
Blanco, *Water quality, *Oil shales, *Organic com- 
pounds, Water analysis, Chemical analysis, Solutes, 
Gas chromatography, Liquid chromatography, 
Phenols, Pyridines, Oil wastes, Industrial waste. 


Two water samples were taken from the Rio 
Blanco Oil Shale Company’s Retort 1 more than 
three years after shutdown of the retort burn. The 
retort had received considerable flushing. These 
water samples were screened and profiled chroma- 
tographically to ascertain the character of the 20- 
30 ppm TOC remaining in each. The waters con- 
tained only organophilic solutes >1 ppb level. 
Special detection methods with ppb detection 
limits for selected hydrophilic indicators proved 
negative for those indicators. Selected indicators 
ranged from the most hydrophilic (alkanoic acids, 
alkylamines, and amides) to the least (phenol). The 
principal species readily identified by either gas 
chromatography or wire n ard liquid chroma- 
tography were the light polyalkylpyridines and the 
polyalkylphenols. The two principal individual 
compounds detected in each water were 2,4,6- 
trimethylpyridine and 2,3,5-trimethylphenol. The 
approximate concentrations of each were 200 ppb 
for a sample taken from the retort center and 400 
ppb for a sample taken from the bottom level. 
Strong flushing of the retort with alkaline water is 
suggested by (1) the highly accentuated organophi- 
lic character of the organic solutes relative to 
product waters from unexposed retorts that were 
used for comparison and (2) the enhancement of 
the alkylpyridine-to-phenol ratio. It appears that 
there is a residual oil reservoir in the retort serving 
as a source of organophilic solutes. Any organic 
material now passing out of the retort would be 
highly <r and predisposed to deposit on 
even slightly hydrophobic surfaces such as oil 
shale or retorted oil shale. Other mechanisms on 
polar surfaces would be operative also, especially 
for the polar molecules present. Based on the ob- 
servations in this report, hydrophilic organic so- 
lutes may be presumed to be the key indicators for 
the interaction between oil shale in situ retort 
effluent and the surrounding environment. Timely 
monitoring of such sites and development of 
highly sensitive detection techniques for this class 
of materials would permit accurate description of 
migration pathways. (Lantz-PTT) 

W88-07773 


ACCELERATED LEACH TEST(S) PROGRAM: 
ANNUAL REPORT, 
Brookhaven National Lab., Upton, NY. Dept. of 


Nuclear Energy. 
For primary bibliographic entry see Field 5E. 
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CONCENTRATIONS OF RADIONUCLIDES IN 
FISH COLLECTED FROM BIKINI ATOLL BE- 
TWEEN 1977 AND 1 

Lawrence Livermore National Lab., CA. 

V. E. Noshkin, K. M. Wong, R. J, Eagle, T. A. 
Jokela, and J. A. Brunk. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011905. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. UCID-20754, July 1986. 59 p, 1 fig, 11 
tab, 24 ref, append. DOE Contract No. W-7405- 
Eng-48. 


Descriptors: *Path of pollutants, *Radionuclides, 
*Bioaccumulation, *Fish, *Bikini Atoll, Cesium ra- 
dioisotopes, Tissue analysis, Strontium radioiso- 
topes, Copper radioisotopes, Bismuth radioiso- 
topes, Radioactivity, Pellagic fish, Plutonium ra- 
dioisotopes. 


All available data on the concentrations of radion- 
uclides in fish samples that were collected for the 
analysis from Bikini Atoll between 1977 and 1984 
are summarized. As found in other global studies, 
137-Cs is most highly accumulated in edible flesh 
of all species of fish, the lowest fractions are found 
in the bone or liver. The mean concentration of 
137-Cs in muscle of reef fish from the southern 
part of the Atoll is comparable to the global fallout 
concentration measured .in market samples of fish 
collected in Chicago, IL, in 1982. 90-Sr is general- 
ly associated with nonedible parts of fish, such as 
bone or viscera. Twenty-five to fifty percent of the 
total body burden of 60-Co is accumulated in the 
muscle tissue; the remainder is distributed among 
the liver, skin, and viscera. The mean concentra- 
tion of 60-Co in fish has been decreasing at a rate 
faster than radiological decay alone. Most striking 
is the range of 207-Bi concentrations among differ- 
ent species of fish collected at the same time and 
place. Highest concentrations of 207-Bi were con- 
sistently detected in the muscle (and other tissues) 
of goatfish and some of the pelagic lagoon fish. In 
other reef fish, such as mullet, surgeonfish, and 
any i 207-Bi was usually below detection 
imits by gamma spectrometry. More than 70% of 
the whole-body activity of 207-Bi in goatfish is 
associated with the muscle tissue, whereas < 5% is 
found in the muscle of mullet and surgeonfish. 
Neither 239+ 240-Pu nor 241-Am were significant- 
ly accumulated in the muscle tissue of any species 
of fish. Apparently, 238-Pu is in a more readily 
available form for accumulation by fishes than 
239+240-Pu. Based on a daily ingestion rate of 200 
gm of fish flesh, dose rates to individuals through 
the fish-food ingestion pathway are well below 
current Federal guidelines. (Author’s abstract) 
W88-07776 


RAIN PROJECT. ANNUAL REPORT FOR 1984, 
Norsk Inst. for Vannforskning, Oslo. 

R. F. Wright. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-752495. 
Price codes: A03 in paper copy, AOI in microfiche. 
Norwegian Institute for Water Research Report 
No. NIVA-O-82073, February 1985. 39 p, 11 fig, 6 
tab, 7 ref, 2 append. 


Descriptors: *Acid rain, *Water pollution effects, 
*Fate of pollutants, *Norway, Sulfates, Nitrates, 
Sulfuric acid, Runoff, Precipitation, Nitric acid, 
Hydrogen ion concentration, Aluminum. 


Project RAIN is a 5-year international research 
project aimed at investigating the effect on water 
chemistry of changing acid deposition to whole 
catchments. The project comprises 2 parallel large- 
scale experimental manipulations - artificial acidifi- 
cation at Sogndal and exclusion of acid rain at 
Risdalsheia. The project began in June 1983. The 
first year was devoted to selection of sites, collec- 
tion of background data on precipitation, runoff 
and soils, and design and construction of roots, 
watering systems, weirs and sampling devices. 
Treatment at Sogndal commenced in April 1984 
with the acidification of the snowpack by addition 
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of sulfuric acid on a 1:1 mixture of sulfuric and 
nitric acids. Treatment continued in August-Octo- 
ber 1984. Preliminary results indicate rapid and 
significant response in runoff chemistry to the acid 
treatment; pH declines (to as low as 4.1 during 
snowmelt), SO4, NO3 and labile Al increase. At 
Risdalsheia treatment began in June 1984 with the 
mounting of transparent panels on the roofs at 
KIM catchment (treatment by deacidified rain) and 
EGIL catchment (control with ambient acid rain). 
Preliminary data up to 15 October 1984 indicate a 
decrease in nitrate concentration in runoff from 
KIM catchment. (Author’s abstract) 

W88-07777 


ROLE OF DRY DEPOSITION IN ACIDIFICA- 
TION OF WATERS, 

Brookhaven National Lab., Upton, NY. Dept. of 
Applied Science. 

F. W. Lipfert. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011301. 
Price codes: A03 in paper copy, A01 in microfiche. 
Informal Report No. BNL 35667, September 1984. 
29 p, 11 fig, 1 tab, 25 ref. DOE Contract No. DE- 
AC02-76CH00016. 


Descriptors: *Acid raid, *Water pollution sources, 
*Air pollution, *Dry deposition, *Acidification, 
Acidic waters, Sulfur, Hydrogen, Throughfall, 
Stemflow, Sulfates, Evapotranspiration, Hydrogen 
ion concentration, Canopy. 


While much research has been devoted to the 
micrometeorological aspects of dry deposition 
processes to various types of surfaces, very little 
attention has been paid to the ultimate fate of the 
deposited materials. Many studies of fresh water 
acidification have ignored this source of acidifying 
materials from a quantitative viewpoint, while rec- 
ognizing its existence qualitatively. An approach 
was developed that concentrates on long-term 
processes, of the order of seasons or years. The 
primary source of data is measurements of 
‘throughfall’ composition, i.e., the chemistry of 
precipitation after it passes through the forest 
canopy. Since the throughfall and stemflow are 
dilute solutions of the acidifying materials, both 
those that were originally deposited dissolved in 
precipitation and those that were washed off tree 
leaves (or leached out), one cannot distinguish the 
origin of the materials found in these solutions. 
The concentrations of sulfate and hydrogen ion in 
throughfall and stemflow depend on the amount of 
moisture lost through evapotranspiration and on 
the relative importance of dry deposition. Sulfate is 
invariably higher in concentration in throughfall 
than in incident precipitation, especially near 
strong pollution sources; hydrogen ion concentra- 
tions can go either way. With respect to fresh 
water acidification the throughfall and stemflow, 
as well as materials deposited as forest litter (fallen 
leaves), must make their way through the water- 
shed into a lake or stream. This process involves 
additional chemical reactions, usually neutralizing. 
Data from Europe and the Northeastern U.S. fell 
along a line of sulfur output equal to about 60% of 
input. Data from other parts of the U.S. (Tennessee 
and the Pacific Northwest) showed a relationship 
of sulfur output equal to about 30% of input. These 
differences may relate either to soil characteristics 
or the previous histories of deposition (soil satura- 
tion) or, most likely, both factors. A similar data 
presentation for hydrogen ion showed a threshold, 
below which all the hydrogen input was retained 
within the watershed. (Lantz-PTT) 
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POTENTIAL ORGANIC CONTAMINATION 
ASSOCIATED WITH COMMERCIALLY 
AVAILABLE POLYMERIC SORBENTS: CON- 
TAMINANT SOURCES, TYPES, AND 
AMOUNTS, 

Environmental Research and Technology, Inc., 
Concord, MA. 

For primary bibliographic entry see Field 5A. 
W88-07794 
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ENVIRONMENTAL PROBLEMS AND ISSUES 
OF AGRICULTURAL NONPOINT SOURCE 
POLLUTION, 

Environmental Research Lab., Athens, GA. Office 
of Research and Development. 


For pri bibliographic entry see Field 5G. 
W88-07821 


MODELING AGRICULTURAL NONPOINT 
pain ad POLLUTION: A RESEARCH PER- 


ECTIVE, 

Environmental Research Lab., Athens, GA. Rural 
Lands Research. 

G. W. Bailey, and R. R. Swank. 

IN: Agricultural Management and Water Quality. 
Iowa State University Press, Ames, Iowa. 1983. p 
27-47, 8 fig, 103 ref. 


Descriptors: “Nonpoint | lution sources, *Model 
studies, *Agriculture, *Water pollution sources, 
Legigiation, | Fate of pollutants, Research priorities, 
Systems analysis. 


Agriculturists have traditionally been concerned 
with the factors of management and water in the 
pie crop ra ‘oduction equation. Only in the last 
relationship between agricultural 
pov Fig ractices and water quality and quan- 
tity become a major concern. Because of this con- 
cern, a need to predict the transport and fate < 
agricultural pollutants emerged at the tet detciog- 
the 1970s. This era of predictive model deve! 
ment for environmental analysis is examined a 
terms of: (1) Defining the characteristics of agricul- 
tural nonpoint source pollution; (2) Use of systems 
analysis to define and identify the components of 
the system to be modeled; (3) Modeling rationale 
and model use; (4) Legislative forces shaping the 
sone direction of modeling effort; (5) Accom- 
pli ts to date in modeling transport and fate 
of agricultural nonpoint pollutants; and (6) Needed 
research and areas of emphasis for 1980. (See also 
W88-07820) (Lantz-PTT) 
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TRANSFORMATIONS AND TRANSPORT OF 
NITROGEN, 

Wisconsin Univ.-Madison. Dept. of Soil Science. 
D. R. Keeney. 

IN: Agricultural Management and Water Quality. 
Iowa State University Press, Ames, Iowa. 1983. p 
48-64, 1 fig, 1 tab, 80 ref. 


Descriptors: *Nitrogen cycle, *Fate of pollutants, 
*Path of pollutants, *Nitrogen, *Water quality 
control, Nitrates, Groundwater pollution, Agricul- 
ture, Nonpoint pollution solutions, Model studies, 
Water quality management, Public health, Eu- 
trophication, Research priorities, Hydrologic 
cycle, Phosphorus, Soil erosion, Leaching. 


Nitrate in groundwaters is of great concern to 
health and ge agencies and the public, yet 
adverse health effects are difficult to document. 
pe rn the role of N in eutrophication of lakes 

undments is largely secondary to P. 
These ¢ effects of N are largely site-specific, leading 
to difficulties in generalization. However, agricul- 
tural nonpoint source pollution by N means losing 
a valuable nutrient resource. Perhaps this is the 
most important long-term concern. The N and 
hydrologic cycles are intimately linked and cannot 
be considered separately when evaluating control 
of nonpoint source N pollution. Their complexity 
precludes easy solutions to N pollution problems 
and frustrates attempts to develop mechanistic 
models. Research on nonpoint sources of N from 
surface erosion and runoff should have low priori- 
ty. Certainly, the amount of N leaving croplands 
by this route must be minimized, but the overriding 
concerns of soil loss and P loading of waters are 
more important. The more difficult problem is 
NO3-) pollution of groundwaters. Total manage- 
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ment systems are required that will minimize the 
amount of NO3(-) leaching below the root zone. 
The approaches will vary, but will include use of 
cover crops, residue management, and fertilizer 
management. While rain-fed agriculture offers 
little opportunity for water management, it is criti- 
cal in irrigated agriculture. Nitrate pollution aris- 
ing from irrigated agriculture is the most serious of 
all nonpoint N source a. problems and must 
receive high research priority. More effort 2 
needed to develop effective irrigation-managemen: 
systems that do not decrease crop yields or gray 
increase the ‘ex of operations. Final! 
search on models of N transformations and trans- 
port must be — high priority, Advances in 
stochastic modeling promise to finally allow mean- 
ingful prediction of field-scale N emissions. Con- 
currently, models must. be developed at the user 
level to enable meaningful management decisions 
be be made without the requirement of ‘on-site 
experimentation to develop yet another wheel. 
(See also W88-07820) (Lantz-PTT) 
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CHEMICAL PROCESSES AND TRANSPORT 
OF PHOSPHORUS, 

Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
D. W. Nelson, and T. J. Logan. 

IN: ie ok re Management and Water Quality. 
Iowa State University Press, Ames, Iowa. 1983. p 
65-91, 3 fig, 3 tab, 117 ref. 


Descriptors: *Model studies, *Chemical reactions, 
*Path of pollutants, *Phosphorus, Mathematical 
models, Simulation analysis, Runoff, Leaching, 
Land use, Water quality, Fate of pollutants, Soil 
water, Sediments, Aquatic life, Aquatic environ- 
ment. 


The chemistry of phosphorus in soils, sediments, 
and water is complicated and not yet completely 
understood. In addition, the phenomena involved 
in the transport of varying forms of phosphorus 
from the landscape to surface waters is difficult to 
describe mathematically. However, a variety of 
equations and simulation models that describe vari- 


. Ous aspects of P chemistry and transport have been 


or are being developed. The objective of the work 
is to review the behavior of the various forms of P 
in soil and receiving water in relation to develop- 
ment of pollutant transport models. Subject matter 
covered includes: (1) forms of P in soil and water; 
(2) transformations of P in soils and water; (3) fate 
and movement of P in soils; (4) modeling ap- 
proaches to predict P movement; and (5) availabil- 
ity of P to aquatic organisms. In order to under- 
stand P reactions and fate in the environment, an 
overall simulation model based on relationships in 
existing models is needed. Integration of the many 
aspects of P chemistry and transport can only be 
accomplished by a team of scientists, each with 
expertise in one or more of the subroutines which 
would make up an overall simulation model in P. If 
an overall model that describes P reactions in soil, 
P transport by runoff and leaching, and P reactions 
in aquatic environments could be developed, the 
assessment of the effects of land use and manage- 
ment on water quality would be greatly simplified. 
Such a model would permit planners to identify 
the best mix of management practices needed ns 
give the reductions in P discharge necessary t 
improve water quality. (See also W88.07820) 
(Lantz-PTT) 
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monium, Nitrogen, Hydrogen ion concentration. 
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The effect of H(+) ion concentration in precipita- 
tion on soils cannot be use precipita- 
tion contains NH4(+), and this ion has an acidify- 
ing potential of a similar magnitude to direct H(+) 
inputs common in rainfall. Therefore, the amount 
of acidity produced in soils by precipitation, espe- 
cially in agricultural soils, is insignificant in rela- 
tion to the acidity from other sources. Sixteen 
elements are required for plant growth and devel- 
opment. These are grouped into macronutrients 
and micronutrients. The macronutrients are those 
elements required in relatively large amounts. The 
macronutrients that receive the most attention are 
N, S, P, K, Ca, and Mg. Of these elements, only N 
and S, and the micronutrient Cl can be present in 
gaseous forms, salts in aerosols, and compounds 
associated with suspended particulates in the at- 
mosphere. The other elements (P, K, Ca, and Mg) 
are present in the atmosphere in suspended particu- 
lates. The concentration of the micronutrients Co, 
Cu, Mn, Mo, and Zn in precipitation from various 
locations in remote, rural, and urban areas are 
summarized in tabular form. In general, the con- 
centrations of these elements are lowest in remote 
areas and highest in urban areas. Micronutrient 
additions by precipitation to-soils are small relative 
to the amounts present in soils. It is very doubtful 
if the micronutrients present in precipitation would 
alter the quality of runoff water from cropland. 
Pesticides are among the man-made contaminants 
introduced into the atmosphere through insect, 
fungus, nematode, rodent, and weed control activi- 
ties. During application to soil or crops, pesticides 
may be lost as spray drift or by volatilization. 
Because the vapor pressures of many pesticides are 
high, a portion of the applied pesticide is lost from 
plants, soils, and surface water into the atmos- 
phere. The concentrations of pesticides in precipi- 
tation are about 1,000 times lower than those found 
in surface runoff. Therefore, it is very unlikely that 
pesticides in precipitation contribute significantly 
to contamination of surface runoff. Most of the 
information available on pesticides in the atmos- 
phere is related to their concentrations in air and 
only recently have methods been developed for 
accurate determination of pesticides in precipita- 
tion. (See also W88-07820) (Lantz-PTT) 
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variation, Nitrogen compounds, Sensitivity analy- 
sis, Phosphorus compounds. 


Using the available rainfall-runoff data for the 
Watkinsville, Georgia, P2, watershed and the re- 
vised Agricultural Runoff Model (ARM _ II): 
Animal Waste Version, a series of computer runs 
was made to verify the computer code and to 
study the effects of various animal waste applica- 
tion practices, such as waste loading rate, timing 
and frequency of application, and waste types on 
runoff water quality. Sensitivity analysis was also 
conducted to evaluate the effect of kinetic reaction 
rate changes on runoff water quality. Most simula- 
tions were for soils treated with swine wastes. The 
kinetic rate constants used in the simulations were 
obtained from the literature. Sediment yield and 
runoff were highest during the month of May 
followed by June, July, September, and December, 
respectively. The quantity of the nutrients trans- 
ported in runoff water was expressed in mass units 
(kg/ha). The data presented are simulated values, 
and at this time no experimental verification of the 
model is available. Results of simulation of the 
effect of swine waste loading rate on nutrient 
transport show that increased rate of waste appli- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


cation increased the ORG-N, ammonium N, nitrate 
N, ORG-P, soluble PO4-P, soluble C, and fecal 
coliforms in the runoff water. Runoff nutrient load- 
ings were simulated for swine wastes applied at 
200 kg N/ha each in May, August, and December 
com to one waste loading rate (600 kg N/ha) 
applied in May. Nitrogen and carbon concentra- 
tions of the runoff water were lower in the case of 
frequent applications of waste compared to heavy 
application. Soluble P concentration of the runoff 
water showed a reverse trend. More fecal coli- 
forms were observed in the treatment receiving 
three waste applications than in the treatment re- 
ceiving one heavy application in summer. This was 
primarily due to longer survival periods of fecal 
coliforms in winter compared to summer applica- 
tions. As shown by the simulation results, the 
ARM II, can satisfactorily represent the behavior 
of pollutants in runoff water. In the future, simulat- 
ed values should be rigorously tested with experi- 
mental values before any changes in the model are 
made. (See also W88-07820) (Lantz-PTT) 
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Florida Univ., Gainesville. 
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A major pathway for pesticide removal from crop- 
lands, especially in terms of pesticide movement to 
nontarget areas, is in runoff water and on sediment 
carried in that water. The amount of soil-applied 
pesticide which leaves the field in this manner 
depends primarily on the intensity and the duration 
of the rainfall event, and the time lag between 
pesticide application and the runoff event. The 
depth of soil layer (i.ec., mixing zone from which 
pesticides are removed during a runoff event is 
determined by the intensity and duration of the 
rainfall event. The amount of pesticide available 
within this mixing zone is determined by the extent 
of pesticide dissipation that occurs between appli- 
cation and a given runoff event. Various process 
governing the fate of pesticides in soils are: reten- 
tion (adsorption-desorption), transformations (mi- 
crobial and chemical degradation), and transport 
(overland flow, leaching, and volatilization). Based 
on the data available presently, the following justi- 
fiable simplifications for estimating parameters for 
pesticide sorption and transformations are pro- 
posed: (1) As demonstrated in an earlier study, 
errors associated with various simplifying assump- 
tions such as linear, singular isotherms, and instan- 
taneous equilibrium appear to be within a factor of 
2 or 3 in many cases; (2) Pesticide sorption on 
whole soils and soil size-separates is determined 
primarily by the soil organic carbon content; (3) 
The degradation rate of pesticides can be described 
by first-order kinetics. Temperature and soil-water 
tensions are generally considered to be the two 
major environmental factors which significantly 
influence pesticide degradation; and (4) During 
degradation of the pesticides in soils, significant 
amounts of bound residues may be formed. These 
bound residues are carried with the sediment and 
could end up in the bottom sediments in the receiv- 
ing water bodies. (See also W88-07820) (Lantz- 
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Because of the inherent difficulties in transferring 
potency factors from watershed to watershed, the 
separate estimation of soil concentration and en- 
richment ratios which constitute the potency 
factor was attempted. This is a logical separation 
into factors which represent the processes of 
supply and transport. This not only facilitates the 
estimation of P sub n (a factor relating the load of 
pollutant n associated with each unit load of sedi- 
ment (pollutant mass/sediment mass; known as a 
loading function and P is called a potency factor), 
but should also facilitate extrapolation of the re- 
sults to other situations. Prediction of pesticide 
peak loads continues to be a problem in hand 
calculation methods due to the inadequacy of tech- 
niques to predict individual storm sediment loads. 
Because of recent advances in computer modeling 
of sediment by size-fraction, pollutant loss predic- 
tions by potency factors has improved concurrent- 
ly. However, very little work has been done to 
evaluate enrichment ratios for pesticides and then 
only for a few compounds. Because of the large 
number of pesticides in use, there is a need to at 
least empirically relate enrichment factors to more 
well-known physical or chemical parameters (e.g., 
pee coefficient). The enrichment ratio of pol- 
utant n (pollutant mass in eroded sediment/pollut- 
ant mass in surface soil), and R = the ratio of the 
mean particle density of surface soil to the mean 
particle density of eroded sediment (dimension- 
less), represents the effects of several processes 
which cause the ratio of the mass of pollutant to 
sediment to be higher, at the stream edge than at 
the source back in the watershed. One oft the major 
processes is the preferential detachment and trans- 
port of fine particles such as organic aggregates, 
clays, and silts. It is a well-known fact that these 
particles have more chemical and physical interac- 
tion with dissolved substances. To the extent that 
the pollutant is adsorbed to eroded sediment, the 
enrichment of fine soil particles in runoff will have 
an_impact on its loss. For less strongly adsorbed 
pollutants, this effect diminishes, but the degree of 
mixing and equilibrium in the active surface layers 
becomes. more important. (See also W88-07820) 
(Lantz- 
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PREDICTING WATER QUALITY RESULTING 
FROM AGRICULTURAL NONPOINT SOURCE 
POLLUTION VIA SIMULATION - HSPF, 
Anderson-Nichols and Co., Inc., Palo Alto, CA. 
A. S. Donigian, J. C. Imhoff, and B. R. Bicknell. 
IN: Agricultural Management and Water Quality. 
Iowa State University Press, Ames, Iowa. 1983. p 
200-249, 14 fig, 15 tab, 31 ref. EPA Contract No. 
68-03-2895. 
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*Nonpoint pollution sources, *Simulation analysis, 
*Computer models, *Water quality management, 
*Hydrologic Simulation Program-Fortran, Com- 
puter programs, HSPF, Tillage, Agricultural prac- 
— Pesticides, Nutrients, Model studies, Water- 
sheds. 


Comparison of water quality conditions under con- 
ventional agronomic practices and Best Manage- 
ment Practices (BMPs) provides the basis for de- 
termining the net effects and associated benefits of 
BMP implementation. Using simulated concentra- 
tions of pesticides and other toxic pollutants in 
conjunction with lethality-duration information, 
the frequency of acute and chronic toxic condi- 
tions can be determined to assess the aquatic 


impact of proposed practices. The primary conclu- 
sions of this study are related to the results of 
Hydrologic Simulation Program-FORTRAN 
(HSPF) simulations on field and watershed ss, the 
problem of field-to-stream delivery, and the ability 
to evaluate and represent BMP effects with HPSF. 
On the field ss it is clear that tillage practices 
dominate the response of individual fields. Pesti- 
cide decay rates were highly variable, and it is 
clear that a better predictive capability is needed in 
terms of representing and predicting pesticide 
decay in the field under various environmental 
conditions and factors. A key conclusion of this 
study was that the sediment, pesticide, and nutrient 
parameters calibrated on the field ss performed 
well at the watershed scale, primarily due to the 
hydrologic simulation that provided a good repre- 
sentation of the transport mechanisms. Experience 
with the model in this study, has shown that HSPF 
provides a viable and flexible means of estimating 
the impacts of a wide range of candidate BMPs. 
The model allows the user to closely analyze and 
demonstrate the impacts of specific assumptions 
incorporated within a BMP (i.e., chemical applica- 
tion, method, and timing). However, true verifica- 
tion of the ability to simulate the effects of BMPs 
must await the availability of post-BMP implemen- 
tation data. (See also W88-07820) (Lantz-PTT) 
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METHODOLOGY FOR PREDICTING EXPO- 
SURE AND FATE OF PESTICIDES IN AQUAT- 
IC ENVIRO 5 

Environmental Research Lab., Athens, GA. Office 
of Research and Development. 
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Evidence of potentially harmful effects of pesti- 
cides on aquatic organisms has led to intensive 
efforts to assess environmental risks posed by exist- 
ing and new chemicals. Laboratory bioassay tests, 
environmental damage episodes like fish kills, and 
information about pesticide properties have all 
been studied with a view toward estimating or 
assigning risk associated with pesticide use patterns 
and related management practices. These environ- 
mental observation procedures have been effec- 
tively applied to a number of pesticide-related en- 
vironmental problems, most notably those associat- 
ed with chlorinated hydrocarbons. Concern about 
pesticides is related to effects or damage. Risk 
implies the likelihood or probability of such ef- 
fects. The study of this exposure (exposure assess- 
ment) is defined as a quantitative evaluation of the 
concentration of pesticides in various environmen- 
tal media as the pesticide is released, transported, 
and transformed among and within environmental 
compartments. The development of mathematical 
models, as presented in this paper, aids in the 
evaluation of these pesticides in aquatic ecosys- 
tems. (See also W88-007820) (Lantz-PTT) 
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The pir capabilities of the Agricultural 
Runoff Model (ARM) and Nonpoint Source 
Runoff Model (NPS) were examined. The first s 
toward this end was calibration of the mode! 
using both manual methods an automated Gauss- 
Newton search algorithm. Testing procedures in- 
volved characterization of model error using the 
coefficient of variation the Kolmogorov-Smirnov- 
S goodness-of-fit test, and the Chi-squared good- 
ness-of-fit test. Calibration and testing were per- 
formed by separate firms in order to maintain 
maximum objectivity throughout the model eval- 
uation process. It was determined that these 
models could be calibrated fairly well for monthly 
and seasonal values as well as for runoff and sedi- 
ment over one- to two-year periods. Testing of the 
ARM and NPS models revealed that simulated 
hydrology and sediment frequency functions fit 
prototype outputs better than pesticide and water 

ality results. The data used in this work were 
} wos watersheds near the minimum recommended 
size range for application of the models. Specific 
conclusions are: (1) Split independent data sets 
should be used; one for calibration and the other 
for testing; (2) The testing procedure should be 

uantitative with numeric metrics selected to 

ict results that measure accuracy and precision. 

Qualitative description of model formance 
should be minimized; (3) The protocol used in this 
project with independent parties conducting cali- 
bration and testing is sound and leads to unbiased 
results; (4) Pesticide and sediment transport models 
as tested in the project do not simulate outputs that 
synchronize with prototype measurements to any 
degree of precision. The problem may be in the 
small scale of watershed, improper synchronization 
of forcing function inputs and measured outputs, or 
model errors; and () Model outputs lead to de- 
rived frequency functions that agree with proto- 
type frequency functions in a large number of tests 
but not in all. (See also W88-07820) (Lantz-PTT) 
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State Planning Organization, Sectoral Program- 
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For primary bibliographic entry see Field SE. 
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The fate and effects of oye sludge constituents 
in a soil-plant system are influenced by such soil 
properties as pH, organic matter, cation exchange 
capacity, iron and aluminum oxides, texture, aer- 
ation, specific sorption sites and water availability. 
Knowlege of a soil’s total trace element content 
enables a preliminary evaluation of metal contami- 
nation from prior waste disposal activities before 
any further application of sludge is made. A need 
still exists for a standard extractant to assess the 
level of plant available metals in soils. The regional 
project W-124 (Optimum Utilization of Sewage 
Sludge on Cropland) has collected data on the 
uptake of metals by barley grown at 15 locations in 
the U.S. that were treated with sewage sludge. 
Sludge-treated soil showed increased metal con- 
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centrations for soil and plant tissues with a single 
100 mt/ha or annual applications of 20 mt/ha. 
Sewage sludge additions can be used to correct Fe 
deficiency in soils. Based on plant 
uptake, molybdenum is the principal metal of con- 
cern in calcareous soils treated with sewge sludge. 
The relationship of either cation exchange capacity 
or texture to metal uptake in sewage sludge- 
amended soils has not been conclusively demon- 
strated under field conditions. The impact of the 
pH reduction on increased metal uptake is more 
marked with high metal sludges and crops respon- 
sive to metal additions. ( also W88-07904) 
(Geiger-PTT) 
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Trace elements in raw sewage remain as suspended 
solids in the sludge following wastewater treat- 
ment. Over the past decade, concentrations of 
trace elements in many publicly-operated treat- 
ment works sludges have decreased markedly as a 
result of implementing industrial waste pretreat- 
ment, and this trend is expected to continue. 
During sewage treatment, addition of materials 
containing Fe, Al, or lime reduces solubilities of 
metals in sludges. A variety of factors determine 
equilibrium trace element solubility in sludges, par- 
ticularly the presence of trace-element precipitates, 
the strength of bonding to organic and mineral 
adsorption sites, the proportion of potential adsorb- 
ing sites filled, and the presence of dissolved li- 
gands capable of complexing the trace elements. If, 
within the pH range normally found in soils of a 
given region, a sludge maintains the availability of 
a trace element below the level that caused phyto- 
toxicity or potentially harmful accumulation of 
that element, there is no need to limit land applica- 
tion of that sludge because of that element. If, 
within the pH range normally found in soils of a 
given region, a sludge maintains the availability of 
a trace element above the level that causes phyto- 
toxicity or potentially harmful accumulation of 
that element, loading limits should be established 
based on characteristics of the sludge and of the 
soil to which it is applied that interact to control 
the availability of ‘thet element. Development of 
methods for measuring trace-element desorption 
characteristics of sludges and adsorption character- 
istics of soils (particularly for Cd, Zn, Ni and Cu) 
should be given high priority. Immediately follow- 
ing land application all sludges will undergo 
changes which will affect trace element solubility 
and plant uptake. This effect is a function of sludge 
treatment — to land application. Most research 
indicates that plant availability of sludge- derived 
metals stays the same or decreases with time fol- 
lowing their land application. (See also W88- 
07904) (Author’s abstract) 
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Application of cadmium (Cd) and zinc (Zn) to soils 
from municipal sludge will cause the Cd and Zn 
concentration of plants grown on these soils to 
exceed those of the untreated controls. When the 
sludge is applied at rates to satisfy the nitrogen 
requirement of the crop grown, the Cd and Zn 
contents of plant tissue remain at nearly constant 
levels. with successive sludge applications. In 
sludge treated soils maintained at pH >6.0, copper 
(Cu) and nickel (Ni) contents of the tissue from 
plants grown on these soils may become slightly 
elevated. Phytotoxicity from sludge-applied Cu 
and Ni, however, has rarely been reported. Given 
adequate time for sludge to equilibrate with the 
soil, metal concentration of the affected plant 
tissue would be determined by the total amounts of 
metals in the soil and would not be affected by the 
methods of sludge application (e.g., single addition 
vs. multiple = to yield the same total 
application as the single addition), Plant availabil- 
ity of sludge-borne metals is highest during the 
first year sludge is applied. Using the first year 
response curve generated by a large single sludge 
addition will overestimate metal accumulation in 
vegetative tissue from plants grown in well stabi- 
lized sludge/soil systems. There are no field data 
to indicate that trace element concentration in 
plant tissue will rise after the termination of sludge 
applications if chemical conditions of the soil 
remain constant. Cadmium and zinc levels of plants 
grown in soils which are no longer receiving 
sludges either were not significantly different from 
the pretreatment levels or decreased with time. 
(See also W88-07904) (Author’s abstract) 
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Conditions for valid assessment of relative in- 
creased crop concentration of an element due to 
sludge application to cropland are limited to long- 
term sludge amended soils, preferably 2 or more 
years after sludge is applied. Some trace elements 
can be increased in edible crop tissues when 
sewage sludges rich in the element are applied to 
acidic soils (Cd, Zn, Ni), or alkaline soil (Mo). 
Under these conditions (responsive conditions), the 
relative increase in element concentration among 
crop species are sufficiently consistent to be relied 
upon in dietary exposure modeling. High organic 
matter and high soil pH both reduce element 
uptake (except for Mo and Se). Except for corn 
inbreds, cultivar variation in element concentration 
has been found to be approximately 2- to 5-fold. 
Because of inclusion of various cultivars in the 
food supply, this variation would not significantly 
alter chronic exposure due to increased crop 
uptake of sludge applied elements. If the FDA 
food groups are used in dietary Cd modeling, they 
should be adjusted for relatively high and low Cd 
accmumulating crop types within a food group. 
Food intake should represent average adult intake 
for 50 years. Increased Cd uptake by all garden 
foods can be integrated in terms of increased Cd 
uptake by a reference crop such as lettuce. Dietary 
Cd increase can be predicted by the response of Cd 
concentration in lettuce grown in test soils times 
the integrated garden foods Cd intake factor. In- 
crease in dietary Cd due to growing 100% of 
consumed garden vegetables on sludge-amended 
acidic garden soils was estimated as 2.20 micro- 
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grams Cd/day when lettuce is increased above 
background by 1 mg/kg dry lettuce. Prediction of 
changes in kidney Cd due to increases in dietary 
Cd from foods grown in acidic sludge-amended 
gardens should consider effects of nutritional status 
and nutrients in the garden crops on Cd retentinon 
by humans. Ingestion of sludge can allow exposure 
and/or risk which can be prevented by incorpora- 
tion of sludge below the soil surface, or by tilling 
sludge into the soil. (See also W88-07904) (Geiger- 


PTT) 
W88-07908 


OF TRACE ORGANICS IN SEWAGE 
AND 


Ss, 
Michigan State Univ., East Lansing. Dept. "of Crop 
and Soil Sciences. 
For primary bibliographic entry see Field 5C. 
W88-07909 


MATHEMATICAL MODELLING OF RADIO- 
NUCLIDE MIGRATION IN GROUNDWATER, 
Theoretical Physics Division, Atomic Energy Re- 
search Establishment, Harwell, Oxfordshire, UK. 
For primary bibliographic entry see Field SE. 
W88-07911 


PROBLEMS IN THE RECOGNITION OF SEA- 
WATER INTRUSION BY CHEMICAL MEANS: 
AN EXAMPLE OF APPARENT CHEMICAL 
EQUIVALENCE, 

— Univ. (England). Hydrogeology Sec- 


= LH Tellham, and J. W. Lloyd. 

Quarterly Journal of Engineering Geology 
QJEGA7, Vol. 19, No. 4, p 389-398, 1986. 6 fig, 2 
tab, 26 ref. 


Descriptors: *Groundwater, *Saline water, *Hy- 
drogeology, *Saline water intrusion, *Aquifers, 
*Saline aquifers, *Chemical properties, Chemical 
equivalence, Hydrochemical methods, Aquifers, 
England, Computer models, Ions. 


The determination of the origin of saline ground- 
waters is sometimes crucial for the successful ex- 
ploitation of an aquifer system. Although hydro- 
chemical methods provide a direct approach to the 
problem, modification of intruding water can often 
give rise to interpretational difficulties. By means 
of a case history from the Permo-Triassic sand- 
stone aquifer of the Widnes-Manchester area, the 
problems encountered are illustrated. The major 
ion chemistries of (a) saline waters originating 
from upconing of deep old saline water and (b) 
saline groundwaters resulting from recent intrusion 
are compared using computer modeling techniques 
with a third group of waters of unknown prove- 
nance. In some cases an apparent chemical equiva- 
lence, in which the same chemical product can 
arise through more than one set of processes, can 
occur; in such cases major ion analyses alone are 
not of use in determining groundwater origins. 
(Author’s abstract) 

W88-07917 


FACTORS AFFECTING PORE WATER HY- 
DROCARBON CONCENTRATIONS IN PUGET 
SOUND SEDIMENTS, 

Washington Univ., Seattle. School of Oceanogra- 


phy. 

S. B. Socha, and R. Carpenter. 

Geochimica et Cosmochimica Acta GCACAK, 
Vol. one No. 5, p 1273-1284, May 1987. 4 fig, 4 tab, 
48 ref. 


Descriptors: *Fate of pollutants, *Hydrocarbons, 
*Hydrocarbons, *Interstitial water, *Pollutants, 
*Sediment concentration, *Estuarine sediments, 
Path of pollutants, Partition coefficients, Mathe- 
matical models, Washington, Estuaries, Solubility, 
Puget Sound, Creosote, Industrial wastewater. 


Polycyclic aromatic hydrocarbon (PAH) and ali- 
phatic hydrocarbon concentrations have been de- 
termined for sediments and associated pore waters 
collected at 2 sites (11 stations) in Puget Sound, 
Washington (northwest USA). These sediments 


have been contaminated to varying degrees by 
hydrocarbons from a creosote plant and from vari- 
ous combustion sources. PAH were not detected in 
pore waters of sediments whose PAH were pri- 
marily derived from combustion and natural 
sources, even though pore water concentrations 
predicted from iment concentrations and 2- 
phase equilibrium partitioning models were above 
detection limits from most PAH. Equilibrium par- 
tition coefficients calculated from field aqueous 
and solid phase data from an area contaminated 
with creosote agreed with laboratory-derived coef- 
ficients to within a factor of plus or minus 4. Pore 
water concentrations of creosote-derived aliphatic 
hydrocarbons i with i ig concentra- 
tion in bulk sediments. However, pore water con- 
centrations of natural and contaminant aliphatic 
hydrocarbons are much higher than predicted by 
solubility data, possibly due to association with 
nonfilterable dissolved organic matter and colloids. 
Other major factors controlling hydrocarbon pore 
water concentrations include differential hydrocar- 
bon sources, specific particle associations and solu- 
bility. (Author’s abstract) 

W88-07927 





CHEMISTRY: FRACTIONATION, 
MINERAL 


ALPINE WATERSHED, FRONT RANGE, COL- 
ORADO, 

Colorado Univ., Boulder. Inst. of Arctic and 
Alpine Research. 

M. I. Litaor. 

Geochimica et Cosmochimica Acta GCACAK, 
Vol. 51, No.5, p 1285-1295, May 1987. 8 fig, 4 tab, 
53 ref, append. 


Descriptors: *Acid rain, *Path of pollutant, 
*Alpine regions, *Front range, *Soil chemistry, 
*Aluminum, ‘*Interstitial water, *Acidic soils, 
*Pollutants, *Air pollution effects, Aluminum solu- 
bility, Watersheds, Colorado, Computer models, 
Mathematical models, Solute transport, Minerals, 
Soil water, Hydrogen ion concentration, Sulfates. 


Soil interstitial waters and minerals were collected 
and analyzed to evaluate the influence of acid 
deposition on Al chemistry in the soil environment 
of the Green Lakes Valley Front Range, Colora- 
do. The soil solutions were subjected to a series of 
batch Al experiments followed by computer mod- 
eling to separate the labile from the nonlabile Al, 
and to estimate the activity of Al(3+). The Al 
solubility in the interstitial waters is complex and is 
controlled by organic solutes, H4Si04, and pH. 
The pH and concentrations of SO4(2-) do not 
correlate with Al concentrations. The chemical 
equilibria of Al are controlled by amorphous alu- 
minosilicate Al(OH)3(1-x) SiO2x. Studies of miner- 
alogy and soil water chemistry provide a useful 
combination to evaluate and predict the chemical 
oye of a soil environment. (Author’s abstract) 
88-07928 


PROCESSES AND KINETICS OF CD(2+) 
yo — a BY A CALCAREOUS AQUIFER 
Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

C. C. Fuller, and J. A. Davis. 

Geochimica et Cosmochimica Acta GCACAK, 
Vol. 51, No. 6, p 1491-1502, June 1987. 12 fig, 4 
tab, 70 ref. 


Descriptors: *Sand aquifers, *Fate of pollutants, 
*Path of pollutants, *Groundwater, *Cadmium, 
*Heavy metals, *Water pollution effects, *Adsorp- 
tion, *Calcareous soils, Mathematical analysis, 
Aquifers, Wastewater analysis, Carbonates, Hydro- 
gen ion concentration, Solute transport, Pollutants. 


The rate of Cd(2+) sorption by a calcareous aqui- 
fer sand was characterized by 2 reaction steps, 
with the first step reaching completion in 24 hours. 
The second step proceeded at a slow and nearly 
constant rate for at least 7 days. The first step 
includes a fast adsorption reaction which is fol- 
lowed by diffusive transport into either a disor- 
dered surface film of hydrated calcium carbonate 
or into pore spaces. After 24 hours the rate of 


Cd(2+) sorption was constant and controlled by 
the rare of surface coprecipitation, as a solid solu- 
tion of CdCO3 in CaCO3 formed in recrystallizing 
material. Desorption of Cd(2+) from the sand was. 
slow. Clean grains of primary minerals, e.g. quartz 
and aluminosilicates, sorbed much less Cd(2+) 
than grains which had surface patches of second- 
ary minerals, e.g. carbonates, iron and manganese 
oxides. Calcite grains sorbed the greatest amount 
of Cd(2+) on a weight-normalized basis despite 
the greater abundance of quartz. A method is 
illustrated for determining empirical binding con- 
stants for trace metals at in situ pH values without 
introducing the experimental problem of supersa- 
turation. The binding constants are useful for 
solute transport models which include a computa- 
tion of aqueous speciation. (Author’s abstract) 
W88-07930 


MODELLING CHEMICAL EQUILIBRIA OF 
ACID MINE-DRAINAGE: THE FESO4-H2S04- 
H20 SYSTEM, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
E. J. Reardon, and R. D. Beckie. 

Geochimica et Cosmochimica Acta GCACAK, 
Vol. 51, No. 9, p 2355-2368, September 1987. 8 fig, 
7 tab, 38 ref. 


Descriptors: *Acid mine drainage, *Mathematical 
models, *Minerals, *Inorganic acids, *Sulfates, 
*Sulfuric acid, *Ferrous sulfate hydrates, Melan- 
terite, Szomolnokite, Geochemistry, Pitzer formu- 
la, Thermodynamics, Ions, Temperature. 


Chemical equilibria in the FeSO4-H2SO4-H20 
system have been modeled using the Pitzer formu- 
lation for the determination of activity coefficients 
over the range from 10 to 60 C. The available 
experimental activity coefficient, enthalpy, heat ca- 
pacity and mineral solubility data have been ana- 
lyzed to determine the temperature dependencies 
of the various ion interaction parameters ni 

to describe chemical equilibria in this system. In 
this analysis, the previously published ion interac- 
tion parameters in the H2SO4-H20 system have 
been reevaluated incorporating the higher-order 
electrostatic terms in the Pitzer formulation to 
account for asymmetric mixing of ions of dissimilar 
valence. The combined set of interaction param- 
eters yield an accurate description of equilibria in 
the FeSO4-H2O system over the temperature 
range of 10 to 90 C and concentration conditions 
up to the solubility limit of ferrous sulfate hydrate: 
From an appraisal of solubility data for ferrous 
sulfate hydrates in water using these parameter 
expressions, the relations for the temperature de- 
pendence of the solubility products for the hepta- 
hydrate (melanterite) and the monohydrate (szo- 
molnokite) have been derived. A comprehensive 
evaluation of ferrous sulfate hydrate solubility data 
sulfuric acid solutions enabled the determination of 
the various additional parameters needed to de- 
scribe the mixed system, FeSO4-H2SO4-H20. The 
final model yields an excellent representation of all 
available mineral solubility data for the combined 
FeSO4-H2SO04-H20 system over a temperature 
range from 10 to 60 C, sulfuric acid concentrations 
from 0 to 6 molal and for iron sulfate concentra- 
tions up to the solubility limit..(Author’s abstract) 
W88-07933 


SEASONAL AND ANNUAL VARIATIONS IN 
THE ORGANIC MATTER CONTRIBUTED BY 
THE ST. LAWRENCE RIVER TO THE GULF 
OF ST. LAWRENCE, 

Department of Fisheries and Oceans, Bedford In- 
stitute of Oceanography, P.O. Box 1006, Dart- 
mouth, N.S., Canada B2Y 4A2. 

For primary bibliographic entry see Field 2E. 
W88-07934 


MODEL APPROACH TO ACID RAIN, 
Laboratory for Waste Materials and Emissions, the 
National Institute for Public Health and Environ- 
mental Protection, Bilthoven, the Netherlands. 

For primary bibliographic entry see Field 6B. 
W88-07943 





INTERACTIONS OF CO57, SR85 AND CS137 

WITH PEAT UNDER ACIDIC PRECIPITA- 

TION CONDITIONS, 

a Univ., PA. Graduate School of Public 
ith. 

A. L. Sanchez, W. R. Schell, and E. D. Thomas. 

Health Physics HLTPAO, Vol. 54, No. 3, p 317- 

322, March 1988. 2 tab, 35 ref. 


Descriptors: *Peat, *Radioactive wastes, *Radio- 
active waste disposal, *Radioisotopes, *Acid rain, 
*Soil acidity, *Cobalt radioisotopes, *Strontium 
radioisotopes, *Cesium radioisotopes, Nuclear 
waste repositories, Chemical properties, Peat bar- 
rier, Organic complexes, Migration retardation. 


Following the burial of low-level wastes in nuclear 
waste repositories, the interactions of radionuclides 
with surrounding soil infiltrated by acid precipita- 
tion could cause radionuclide migration and trans- 
port into nearby wells. To evaluate this migration 
through organically rich soil in the unsaturated 
zone, we measured sorption and desorption distri- 
bution ratios (R sub a of Co57, Sr85, and Cs137 
onto peat at pH 4. Peat samples rich in organic C 
showed relatively higher sorption R sub d values 
for Co57 and Sr85 compared with soil samples 
with less organic C. The sorption and desorption R 
sub d values for these radionuclides are similar, 
indication the reversibility of the sorption process. 
The measurements suggest the importance of or- 
ganic complexes for the retention of these radionu- 
clides at the pH range (pH 4), where hydrolysis of 
the metals is not important and sorption is expected 
to be low. Cs137 appears to be associated more 
strongly with organic components of the soil sam- 
ples, with its R sub d value significantly higher in 
the peat material containing less organic C. The 
Cs137 desorption R sub d on the same peat sample 
is also comparable to the sorption R sub d indicat- 
ing equilibrium. Both the organic and inorganic 
components of peat are thus able to retard the 
migration of radionuclides which may be found in 
nuclear waste repositories. The design of such a 
repository may be improved using a peat barrier to 
restrict radionuclide migration. (Author’s abstract) 
W88-07944 


GRID REFINEMENT APPROACH TO FLOW 
AND TRANSPORT MODELING OF A PRO- 
POSED GROUNDWATER CORRECTIVE 
ACTION AT THE SAVANNAH RIVER PLANT, 
AIKEN, SOUTH CAROLINA, 

GeoTrans, Inc., Herndon, VA 

G. M. Duffield, D. R. Buss, D. E. Stephenson, and 
J. W. Mercer. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-010198. 
Price codes: A03 in paper copy, AO1 in microfiche. 
40 p, 21 fig, 5 tab, 6 ref. Contract No. DE-AC09- 
76SRO00001. 


Descriptors: *Groundwater pollution, *Water pol- 
lution treatment, *Hydraulic models, *Fate of pol- 
lutants, *Path of pollutants, *Mathematical models, 
*Solute transport, *Monitoring, *Flow characteris- 
tics, Flow measurement, Remedies, Leakage, Sepa- 
ration Techniques, Hydraulic profiles, Hydraulic 
systems, Groundwater management, Least squares 
method, Algorithms, Savannah River Plant. 


At the Savannah River Plant (SRP), a major De- 
partment of Energy facility in South Carolina, a 
number of sites have been used for the disposal of 
waste. Programs are currently underway to ensure 
the protection of ground water resources at SRP. 
The groundwater protection programs include 
flow system monitoring and characterization, and 
remedial action assessment and implementation. As 
part of these programs, groundwater flow and 
solute transport within the General Separations 
Area of SRP were simulated by numerical models. 
Modeling was conducted on two scales: a three- 
dimensional model simulating regional groundwat- 
er flow was constructed for the General Separa- 
tions Area, and two local solute transport models 
were developed for the F and H Area seepage 
basins, two waste sites within the General Separa- 
tions Area. In the regional flow model, the confin- 
ing units used leakage functions yielding an overall 
quasi-three-dimensional approach. Hydraulic pa- 
rameters were estimated by the Gauss-Newton 
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nonlinear least-squares method. The parameter es- 
timation algorithm used 50 observed water levels 
distributed areally and vertically in the model 
domain as targets for the calibration model. The 
results agreed well with values obtained by other 
methods. In the local solute transport la at the 
F and H Areas, a quasi-three-dimensional approach 
was again employed using leakance coefficients to 
ietealie the two confining units. The estimated 


— showed br oa agreement 
a its from other methods. The model 


princn ey that regional flow phenomena can be pre- 
served in reduced scale models by extracting thy. 
draulic boundaries and parameters form the region- 
al flow model to accurately analyze contaminant 
migration during a two-year response time. (Au- 
thor’s abstract) 

W88-07956 


WASTE MIGRATION IN SHALLOW BURIAL 
SITES UNDER SATURATED FLOW CONDI- 
TIONS, 

Georgia Inst. of Tech., Atlanta. Nuclear Engineer- 
ing and Health Physics Program. 

G. G. Eicholz, and J. Whang. 

Available from the National” Technical Information 
Service, Springfield, VA. 22161, as DE87-010187. 
Price codes: A02 in paper copy, ‘01 in — 
Report No. DP-MS--87-25, (1987). 7p,9 5 tab, 
11 ref. DOE Contract No. DE-AC09-76SR00001. 


Descriptors: *Path of pollutants, *Unsaturated 
flow, *Shallow burial sites, *Land disposal, *Waste 
disposal, Leaching, Radioactive tracers, Soil col- 
umns, Flow profi es, Cesium radioisotopes, Iodine 
radioisotopes, Barium radioisotopes, Hysteresis. 


Unsaturated conditions prevail in many shallow 
land burial sites, both in arid and humid regions. 
Unless a burial site is allowed to flood and possibly 
overflow, a realistic assessment of any migration 
scenario must take into account the conditions of 
unsaturated flow. These are more difficult to ob- 
serve and to model, but introduce — 
changes into projected rates of waste leaching and 
waste migration. Column tests have been per- 
formed using soils from the Southeastern coastal 
plain to observe the effects of varying degrees of 
‘unsaturation’ on the movement of radioactive 
tracers. The moisture content in the columns was 
controlled by maintaining various levels of hydro- 
static suction on soil columns whose hydrodynam- 
ic characteristics had been determined carefully. 
Tracer tests, employing 137-Cs, 131-I, and 133-Ba 
were used to determine migration profiles and to 
follow their movement down the column for dif- 
ferent suction values. A calculational model has 
been developed for unsaturated flow and seems to 
match the observations fairly well. It is evident 
that a full description of migration processes must 
take into account the reduced migration rates 
under unsaturated conditions and the hysteresis 
effects associated with wetting-drying cycles. (Au- 
thor’s abstract) 

W88-07964 


ROCKWELL HANFORD OPERATIONS ENVI- 
RONMENTAL SURVEILLANCE: ANNUAL 
REPORT, CALENDAR YEAR 1986, 

Atomics International Div., Richland, WA. Rock- 
well Hanford Operations. 

R. E. Elder, G. W. Egert, A. R. Johnson, and W. 
L. Osborne. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-010398. 
Price codes: A06 in paper copy, A01 in microfiche. 
Report No. RHO-HS-SR--86-13P, May 1987. 140 
p, 4 fig, 21 ref, 10 append. DOE Contract No. DE- 
AC06-77RL01030. 


Descriptors: *Environmental protection, *Path of 
pollutants, *Pollutant identification, *Radioactive 
wastes, *Environmental impact, Sampling, Water 
analysis, Sediments, Soil analysis, Radiation, Waste 
disposal, Air pollution. 


Environmental surveillance of the Separations 
Area of Hanford is performed by Rockwell Han- 
ford Operations (Rockwell) to assess and control 
the impacts of operations. This involves sampling 
and analysis from the major environmental path- 
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ways of exposure to onsite workers. Surveillance 
activities include sampling and analysis of ambient 
air, surface water, groundwater, sediments, soil, 
and biota. External radiation measurements and 
radiological surveys of waste disposal sites, radio- 
logical control areas, and roads are also performed. 
The 1986 activities and data are summarized in this 
document. (Lantz-PTT) 

W88-07970 


IN SITU MONITORING OF ORGANICS, 
Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV. Nevada Test Site. 

For primary bibliographic entry see Field 7A. 
W88-07977 


SOIL GAS SENSING FOR DETECTION AND 
MAPPING OF VOLATILE ORGANICS, 

Nevada Univ., Las Vegas. Environmental Re- 
search Center. 

For —— bibliographic entry see Field 7A. 
W88-0797 


5C. Effects Of Pollution 


FISH COMMUNITY STRUCTURE IN RELA 
TION TO ACIDITY IN THREE NOVA SCOTIA 


tt of Fisheries and Oceans, St. Andrews 
(New Brunswick). Biological Station. 
G. L. Lacroix. 
Canadian Journal of Zoology CJZOAG, Vol. 65, 
re Yy p 2908-2915, December 1987. 4 fig, 4 tab, 
ref. 


Descriptors: *Water pollution effects, *Acid rain 
effects, *Fish populations, *Population density, 
*Distribution patterns, *Acid streams, *Hydrogen 
ion concentration, Salmon, Minnows, Eel, Sucker, 
Nova Scotia, Canada. 


The occurrence, density, and age-class structure of 
endemic fish species were compared over a period 
of 24 months in three Nova Scotia streams of 
differing pH. The absence of acid-sensitive species 
and very low densities of fish characterized the 
stream with a pH range of 4.5-5.0. Fish densities 
were lower in the stream with a pH range of 4.7- 
5.4 than in the stream with a pH range of 5.6-6.3. 
Juvenile salmon and cyprinids were the most abun- 
dant species in the least acidic stream. Their densi- 
ties were considerably lower in the with pH levels 
of 4.7-5.4, and the young age-classes of the cy- 
prinid species were rare or absent. Both salmon 
and cyprinids were absent in the most acidic 
stream. In contrast, American eels were most 
abundant in the two streams with pH levels less 
than 5.5, and they accounted for an increasingly 
large proportion of the fish biomass at the lowest 
pH levels. White sucker was the most abundant 
species at the lowest pH levels, but its contribution 
to biomass was unimportant because of the absence 
of most age-classes older than 0+. Several other 
species found in the most acidic stream were not 
very abundant, and old age-classes were usually 
absent for most of these. The observed distribu- 
tional patterns were considered to be mostly pH 
related. (Author’s abstract) 

W88-06821 


GROWTH AND PHYSIOLOGICAL CONDI- 
TION OF BLACK DUCKS REARED ON ACIDI- 


FIED WETLANDS, 

Dept of Animal Science, Cook College, Rutgers - 
The State University, New Brunswick, NJ 08903 
B. A. Rattner, G. M. Haramis, D. S. Chu, C. M. 
Bunck, and C. G. Scanes. 

Canadian Journal of Zoology CJZOAG, Vol. 65, 
No. 12, p 2953-2958, December 1987. 2 fig, 3 tab, 
36 ref. 


Descriptors: *Acid rain, *Growth rates, *Ducks, 
*Wetlands, *Acidic water, *Experimental data, 
Biochemical tests, Nutrition, Survival, Physiologi- 
cal ecology, Animal diseases. 


Acid deposition has been identified as one of sever- 
al possible factors contributing to the decline of 
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some waterfowl populations in North America. In 
an effort to examine the effects of acidification on 
black duck (Anas rubripes) recruitment, growth 
and physiological condition were monitored in 
ducklings foraging for a 10-day trial (days 10-20 of 
life) on acidified (pH 5.0) and circumneutral (pH 
6.8) fish-free emergent wetlands. Acidification of 
these wetlands suppressed phytoplankton and algal 
rowth, and reduced invertebrate biomass. Duck- 
ings maintained on acidified wetlands grew poorly 
compared with ducklings reared on circumneutral 
wetlands, as evidenced by lower final body weight 
and culmen and tarsus length. Plasma growth hor- 
mone concentration was elevated and triiodothyr- 
onine levels were lower in stunted ducklings, in 
part substantiating impairment of growth-regulat- 
ing processes. Ducklings exhibiting poor growth 
tended to have lower hematocrit, lower plasma 
protein, glucose, and cholesterol concentrations, 
and higher uric acid levels, presumably reflecting 
alterations in metabolism and development due to 
inanition. These findings suggest that acid deposi- 
tion may lower food production in wetlands and 
ultimately impair duckling growth, condition, and 
survival. (Author’s abstract) 
'W88-06823 


WATERBORNE NON-A, NON-B HEPA 
Fogarty International Center, National Institutes 
of Health, Bethesda, a. 

V. Ramalingaswami, and R. H. Purcell. 

The Lancet LANAAI, VoL ; No. 8585, March 12, 
1988. 36 ref. 


Descriptors: *Hepatitus, *Public health, *Water 
quality control, *Non-A, non-B titis, *Viruses, 

Human *Epidemics, *Drinking water, 
*Feces, Histology, Liver, Spatial distribution, Im- 
munization. 


Waterborne non-A, non-B hepatitis (NANB) is re- 
sponsible for outbreaks of titis with a ilec- 
tion for young adults. The disease is ly mild, 
except in pre; tt women, who have a high case- 
fatality rate from fulminant hepatic failure. Diag- 
nosis is largely based on the epidemiological find- 
ings of fecal contamination of drinking water and 
serological exclusion of hepatitis A and B virus 
infection. Histological features of liver biopsy 
specimens are c’ istic and virus-like particles 
in the stool are aggregated by antibody present in 
acute and convalescent phase sera of the test sub- 
ject. NANB is widespread in India and several 
countries of South-East Asia; it is increasingly 
recognized in Africa and may occur in Latin 
America. Control measures include provision of 
clean water supplies, safe disposal of human excre- 
ta, and sound personal and food hygiene practices. 
Passive immunization with immunoglobulin de- 
rived from healthy donors resident in the countries 
affected by the disease may protect vulnerable 
groups. (Author’s abstract) 
88-06846 


PETROLEUM HYDROCARBONS IN THE 
MARINE BIVALVE VENUS VERRUCOSA: AC- 
CUMULATION AND CELLULAR RESPONSES, 
Science Dept., Univ. of Malta, Msida, Malta. 

For primary bibliographic entry see Field 5B. 
W88-06848 


TEMPORAL VARIABILITY AND THE RELA- 
TIONSHIP BETWEEN BENTHIC MEIO- 
FAUNAL AND MICROBIAL POPULATIONS 
OF A NATURAL COASTAL PETROLEUM 
Lawrence Livermore National Lab., CA. Environ- 
mental Sciences Div. 

P. A. Montagna, J. E. Bauer, J. Toal, D. Hardin, 
and R. B. Spies. 

Journal of Marine Research JMMRAO, Vol. 45, 
No. 3, p 761-789, August 1987. 14 fig, 6 tab, 61 ref. 
US Department of Interior Contract 14-12-0001- 
30159. USDOE Contract W-7405-ENG-48. ° 


Descriptors: *Petroleum seeps, *Oil pollution ef- 
fects, *Water pollution effects, *Benthic fauna, 
*Population density, Population exposure, Aquatic 
animals, Benthos, Fauna, Santa Barbara Channel, 
California, Nematodes, Bacteria, Copepods. 


Previous studies of the Isla Vista petroleum seep in 
the Santa Barbara Channel found much higher 
abundances of macrofauna and concentrations of 
adenosine phosphate (ATP) in sediments near pe- 
troleum seepage compared to those from nonseep 
areas. To further assess the possible effect of petro- 
leum on organisms at the base of benthic food 
webs, population abundances of meiobenthos and 
their suspected microbial food (bacteria and dia- 
toms) were measured biweekly at three stations 
with differing petroleum exposure. Determinations 
of suspended particulate matter and the abundance 
and gut contents of juvenile fishes were also made 
at seep and nonseep stations. Nematodes and bacte- 
ria had higher abundances in areas of active petro- 
leum seepage than in areas of moderate seepage 
(within 20 m) or no seepage (1.4 km awa’ ay): paw” 
rial productivity (based on frequency of dividing 
cells) was 340% greater in sediments from areas of 
active seepage compared to those from a nonseep 
station. Sediments within the seep, but away from 
active seepage, had rates of bacterial productivity 
15 times greater than a nonseep comparison site. 
Densities of harpacticoid copepods and their prob- 
able principal food, diatoms, were not affected by 
petroleum seepage. Suspended organic matter 
caught in settling traps was not different between 
seep and nonseep stations. In addition, there was 
no evidence that predation pressure by juvenile 
fish on meiofauna was different between stations. 
The higher bacterial biomass and productivity in 
areas of petroleum seepage are consistent with the 
hypothesis that petroleum carbon is available for 
assimilation by sediment bacteria. The enhanced 
level of microbial carbon associated with the pe- 
troleum seep is available for consumption by 
benthic invertebrates and could explain the higher 
abundances of macrofauna and meiofauna found 
there. (Author’s abstract) 

W88-06866 


OF A TANKER ACCIDENT AND AN 
OIL BLOWOUT IN ih cmp BAY, Ce py 
ON RETURNING T SOCKEYE SALMON 
(ONCORHYNCHUS 3 NERKA)- A SIMULATION 


STUDY, 

National Marine Fisheries Service, Seattle, WA. 
Northwest and Alaska Fisheries Center. 

N. J. Bax. 

Marine Environmental Research MERSDW, Vol. 
22, No. 3, p 177-203, 1987. 9 fig, 3 tab, 41 ref. 


National Marine Fisheries Service Contract 
WASC-83-00134. 


Descriptors: *Water pollution effects, *Oil pollu- 
tion, *Salmon, *Oil, *Simulation, *Oil spills, Fuel, 
Oil tankers, Bristol Bay, Alaska, Fish, Mortality, 
Fish migration. 


The effects of a tanker accident releasing 34,000 
tons of diesel fuel and a blowout releasing 3000 
tons/day of crude oil on adult sockeye salmon 
returning through Bristol Bay, Alaska, were simu- 
lated. Parameters in the simulation were chosen to 
maximize possible effects of the oil. Mortalities 
from the tanker accident were predicted to range 
from 2% to 18% of the adults passing through the 
spill area or 1% to 5% of the total returning 
population. From 3% to 7% of the adults surviv- 
ing migration through the spill area, or 1% to 2% 
of the total population, could be tainted at or 
above 0.6 ppm of hydrocarbons in the flesh. As 
many as 30% of the adults returning to fishing 
grounds closest to the spill area could be tainted. 
Effects of the blowout in returning salmon were 
less severe than those of the tanker accident, with 
mortalities reaching a maximum of 0.2% of the 
adults passing through the area of the blowout, and 
no tainting predicted above 0.6 ppm. (Author’s 
abstract) 

W88-06871 


PHYSIOLOGICAL RESPONSES OF MYTILUS 
EDULIS DURING CHRONIC OIL EXPOSURE 
AND RECOVERY, 

Institute for Marine Environmental 
Plymouth (England). 

J. Widdows, P. Donkin, and S. V. Evans. 
Marine Environmental Research MERSDW, Vol. 
23, No. 1, p 15-32, 1987. 4 fig, 5 tab, 26 ref. 


Research, 


Descriptors: *Water pollution effects, *Oil pollu- 
tion, *Mussels, Mytilus, Mollusks, Hydrocarbons, 
Bioaccumulation, Feeding rates, Growth rates, 
Absorption, Uptake. 


Physiological responses of mussels Mytilus edulis 
were determined following 8 months’ exposure to 
two oil concentrations (28 and 125 micrograms/ 
liter total hydrocarbons) and during the process of 
recovery. There was a significant inverse relation- 
ship between the performance of Mytilus edulis, 
measured in terms of scope for growth, and the 
concentration of aromatic hydrocarbons accumu- 
lated in the body tissues. The marked reduction in 
scope for growth of oil exposed mussels was pri- 
marily due to a reduction in feeding rate and food 
absorption efficiency. Recovery of physiological 
responses was coupled to the depuration of aro- 
matic hydrocarbons from the body tissues. Mussels 
exposed to high-oil concentrations recovered more 
rapidly than those exposed to low-oil concentra- 
tions, both in terms of depuration and scope for 
growth, and there was evidence of ‘catch-up’ 
growth. Recovery of mussels from both oil condi- 
tions was complete after approximately 55 days. 
(Author’s abstract) 

W88-06872 


BIOENERGETIC RESPONSES OF THE 
MARINE BIVALVE VENUS VERRUCOSA ON 
LONG-TERM EXPOSURE TO PETROLEUM 
HYDROCARBONS, 

The Department of Science, University of Malta, 
Msida, Malta. 

V. Axiak, and J. J. George. 

Marine Environmental Research MERSDW, Vol. 
23, No. 1, p 33-47, 1987. 2 fig, 3 tab, 34 ref. 


Descriptors: *Water pollution effects, *Oil pollu- 
tion, ‘*Mollusks, Feeding rates, Absorption, 
Oxygen requirements, Ammonia excretion, Am- 
monia, Growth, Nitrogen, Oxygen, Stress. 


A number of physiological responses of the bivalve 
Venus verrucosa on exposure to low levels of 
water accommodated fractions of Kuwait crude oil 
(100 micrograms/liter) for 145 days were investi- 
gated in the laboratory. Such exposure led to sig- 
nificant decreases in clearance or feeding rates and 
in the food absorption efficiencies, as well as en- 
hanced oxygen consumption and ammonia excre- 
tion. The integration of such physiological re- 
p gc to assess the scope for growth, as well as 

e oxygen to nitrogen ratio, indicated that such 
exposure led to a significant drop in the energy 
available for somatic growth and reproduction and 
enhanced protein catabolism (this being indicative 
of stressed conditions). These results were also 
confirmed by significant reductions in several body 
condition indices of the ex bivalves relative 
to the controls. Any significant prolonged reduc- 
tion in the scope for growth, such as that reported 
for Venus verrucosa in the this experiment, may 
lead to a deterioration in the ecological fitness of 
the population as a whole. (Wood-PTT) 
W88-06873 


TEMPORAL CHANGES IN AHH AND SOD 
ACTIVITIES IN FERAL SPOT FROM THE 
ELIZABETH RIVER, A POLLUTED SUB-ES- 
TUARY, 

Virginia Inst. of Marine Science, Gloucester Point. 
M. H. Roberts, D. W. Sved, and S. P. Felton. 
Marine Environmental Research MERSDW, Vol. 
23, No. 2, p 89-101, 1987. 1 fig, 2 tab, 42 ref. 


Descriptors: *Heavy metals, *Hydrocarbons, 
*Water pollution effects, *Fish, *Enzymes, *Fish 
physiology, *Elizabeth River, Ware River, Season- 
al variation, Temporal distribution, Pollutants, Es- 
tuaries. 


Aryl hydrocarbon hydroxylase (AHH) and super- 
oxide dismutase (SOD) activities were measured in 
young-of-the-year feral fish collected between 
June and October 1985 from three stations in the 
highly polluted Elizabeth River and from one ref- 
erence station in the relatively unpolluted Ware 
River. AHH activity increased to a peak in July 
and September, and then declined in October, 





whereas SOD activity increased throughout the 
study period. Both AHH and SOD activities were 
higher in fish from the Elizabeth River stations 
than those from the Ware River. Fish condition 
factor was measured in all fish. These values were 
lower than the values found in the literature for a 
site in South Carolina, but did not differ among the 
four stations sampled in this study. (Author’s ab- 


stract) 
W88-06874 
OF HYDROCARBONS AND 
IN IN 


SEVEN 
THE WRECK OF THE AMOCO CADIZ IN 
BRITTANY (FRANCE), 
Laboratoire de Biochimie, Faculte de Medecine 
BP-815, 29285 Brest, Cedex, France. 
F. Berthou, G. Balouet, G. Bodennec, and M. 
Marine Environmental Research MERSDW, Vol. 
23, No. 2, p 103-133, 1987. 11 fig, 5 tab, 73 ref. 


Descripto *Water pollution effects, *Oil pollu- 
tion, * *Oil spills, *Hydrocarbons, *Britta- 
ny, Mollusks, Oil, France, Oyster tissues, Sedi- 
ments, Histopathology, Decontamination, Dis- 
eases. 


A study of the main oyster areas Lap gt oy the 
Amoco Cadiz oil spill (Abers, Baie de M 

was Carried out between 1978 and 1985 by cum 
cal analyses (mainly aromatic hydrocarbon deter- 
minations) and histopathological observations of 
lesions in the digestive tracts and gonads of oys- 
ters. The hydrocarbon content in oyster tissues 
was monitored and analyzed by UV spectrofluori- 


oysters sampled in the Aber-Benoit and in the Baie 
de Morlaix (Carantec) were still polluted with 
residual aromatic hydrocarbons, corresponding, re- 
spectively, to about five and two times the values 
from an unpolluted site (Baie de Saint-Brieuc). 
Since petroleum residues are buried in anaerobic 
sediments, yor moved in the Abers areas, they are 
expected to persist and accordingly may contami- 
nate oysters sor several more years. Depuration 
kinetics of contaminated flat and Pacific oysters 
form the heavily polluted zones (Abers, Carantec) 
were studied and compared with those of healthy 
oysters transplanted in the same areas. The decon- 
tamination rates of oysters after transfer to a clean 
environment were heavily dependent on the dura- 
tion of oil exposure. Necrosis and inflammation 
were the most significant and noticeable changes 
occurring ~— the first months after the pollu- 
tion. Atrophy of the gonadal cells was detected in 
pend oO! from the Abers only during the first six 

of the study. No neoplastic or parasitic 
deonaes were related to the oil spill. (Author’s 


abstract) 
'W88-06875 


HISTOCHEMICAL OBSERVATIONS ON THE 
SALMONIDS SALMO SALAR L, AND SALMO 
TRUTTA L. AND THE EPHEMEROPTERANS 
BAETIS RHODANI (PICT.) AND ECDYON- 
URUS VENOSUS (FABR.) FOLLOWING A SIM- 
ULATED EPISODE OF ACIDITY IN AN 


UP! STREAM, 
University of Wales Inst. of Science and Technolo- 
By: 6 Cardiff. Dept. of Applied Biology. 

McCahon, D. Pascoe, and C. McKavanagh. 
Hydrobiologia HYDRB3, Vol. 153, No. 1, p 3-12, 
October 9, 1987. 14 fig, 3 tab, 51 ref. 


Descriptors: *Acid rain effects, *Water pollution 
effects, *Acidic water, *Fish, *Aluminum, Trout, 
Salmon, Streams, Mayflies, Aquatic insects, In- 
sects. 


Salmon, brown trout, and mayflies were exposed 
to acid and aluminum in a stream to explain any 
association between mucus secretion and formation 
of an aluminum coagulation film on gills. The acid 
zone of the stream had a pH of 4.26 and a yf i- 
ble aluminum concentration of 0.052 mg/liter. 

acid plus aluminum zone had a pH of 5.02 and vs 
aluminum concentration of 0.35 mg/liter. No con- 
trol animals were stained upon application of Ali- 
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cian blue (pH 2.5)/periodic acid-Schiff reagent for 
mucus or Solochrome azurine (pH 5) for alumi- 
num. Mayflies in the acid zone showed no mucus 
formation or aluminum absorption upon staining. 
Fish in the acid zone showed no evidence of 
aluminum u staining, but increased mucus for- 
mation on gills was noted. Animals in the acid plus 
aluminum zone showed the greatest mortality after 
the 24-hour Sy onee 86.7% of salmon, 50.5% of 
trout, and 23.5% and 14.3% for the two mayfly 
groups. Both fish species showed extensive staining 
of aluminum-positive material and of mucus on the 
gills. Mayflies were coated with aluminum but did 
not produce mucus. Mean aluminum concentra- 
fp ah, aeanthell. rte y clans hry ms 
microgram/gram dry weight for trout and salmon, 
respectively, and 1200 and 3175 microgram/gram 

dry weight for whole specimens of the two may- 
flies. (Cassar-PTT) 

W88-06891 


RESISTANCE AND VIABILITY OF SALVE- 
LINUS FONTINALIS GAMETES AT VARIOUS 
PH (RESISTANCE ET VIABILITE DES GA- 


DIFFERENTS 

Laval Univ., Quebec. Dept. de Biologie. 
. St.-Pierre, and G. Moreau. 

Hydrobiologia HYDRBS, Vol. 153, No. 2, p 139- 

148, October 20, 1987. 4 fig, 4 tab, 34 ref. 


Descriptors: *Water pollution effects, *Fish repro- 
duction, *Acidic water, *Acid rain effects, *Eggs, 
*Sperm, *Trout, Gametes, Lakes, Hydrogen ion 
concentration. 


The lower pH limit for successful fertilization of 
brook trout eggs was about 4.5, the exact point 
depending _ the types of acid and origin of 
parental stock. The proportion of motile spermato- 
zoa in a sulfuric acid solution decreased with de- 
creasing pH from 75-90% at pH 5.0 to 20-30% at 
pH 4.0, to 10-20% at pH 3.5, and to zero at pH 3.0. 
Motility was greater in the presence of strongly 
dissociated acid (sulfuric) than in a weakly dissoci- 
ated acid (acetic). In acetic acid of pH 4 sperm 
neutralized 5 times as many hydrogen ions as in 
sulfuric acid. At the same pH level, the proportion 
of motile spermatozoa was less in the soft acid 
water of Lac Ovide than in the harder, less acid 
water of Lac Noir. Spermatozoa from fish collect- 
ed in acid lakes were more resistant to acidity than 
sperm from fish of a nearly neutral lake, suggesting 
a genetic adaptation to acid water. Survival of 
eggs was greater at pH 4.5 (>97%) than at pH 4.0 
(87%). Water absorption by eggs decreased below 
pH 5.2 or 4.5 for eggs collected from nearly neu- 
tral or acid lakes, respectively. (Cassar-PTT) 
W88-06896 


ALGAL-PERIPHYTON POPULATION AND 
COMMUNITY CHANGES FROM ZINC 
STRESS IN MESOCOS 


STREAM IMS, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 
R. B. Genter, D. S. Cherry, E. P. Smith, and J. 
Cairns. 
Hydrobiologia HYDRB8, Vol. 153, No. 3, p 261- 
275, October 30, 1987. 4 fig, 3 tab, 41 ref, append. 


Descriptors: *Water pollution effects, *Streams, 
*Zinc, *Population dynamics, *Algae, *Heavy 
metals, Metals, Species composition, Chlorophyta, 
Cyanophyta, Seasonal variation, Diatoms. 


Three treatments of zinc (0.05, 0.5, 1.0 mg Zn/ 
liter) were applied to established algal communities 
in outdoor, low-through stream mesocosms for 30 
days each in spring, summer, and fall of 1984. 
Diatoms dominated the control stream in all sea- 
sons. In the 0.05 mg/liter treatment certain diatom 
taxa were more abundant than in the control 
stream in all seasons, and a filamentous green algae 
was present in summer and fall. The 0.5 mg/liter 
treatment was characterized by a different diatom 
population and filamentous green alga in fall. The 
1.0 mg/liter treatment produced dominance by 
unicellular green algae in all seasons and by a 
filamentous blue-green algae in summer. A similari- 
ty index indicated that Zn-stressed samples gener- 
ally became less similar to control samples as Zn 
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concentration increased from 0.05 to 1.0 mg/liter. 
Total biovolume-density of all taxa responded 
slower than individual taxa in spring and failed to 
distinguish between Zn treatments in summer and 
fall. Zinc bound to periphyton was more reliable 
than total Zn in water for indicating Zn stress. 
Although the EPA criterion level for Zn is 0.047 
mg/liter, the algal community composition 
changed significantly at the 0.05 mg/liter treat- 
ment. (Cassar-PTT) 

W88-06900 


MICRONUTRIENT AND PHOSPHORUS LIMI- 

TATION OF PHYTOPLANKTON ABUN- 

DANCE IN GEM LAKE, SIERRA NEVADA, 

CALIFORNIA, 

poe wes Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 


J. L. Stoddard. 

Hydrobiologia HYDRB8, Vol. 154, p 103-111, No- 
vember 16, 1987. 6 fig, 3 tab, 44 ref. Water Re- 
ey Center, Davis, CA, Grant UCAL-WRC- 


Descriptors: *Lakes, *Alpine lakes, *Limiting nu- 
trients, *Nutrients, *Phosphorus, *Phytoplankton, 
Gem Lake, California, Algal growth, Iron, 


Copper, Nitrogen, Trace metals, Metals, Chloro- 
phy. 


Nutrient addition experiments were conducted 
during the ice-free seasons of 1983 and 1984 in 
Gem Lake, an alpine lake in California. The lake 
has a surface area of 2.77 ha and a mean depth of 
3.4:m. The phytoplankton community is largely 
coccoid green algae and diatoms. Algal biomass 
was limited by phosphorus in combination with 
iron or copper. Phosphorus additions were always 
required to stimulate growth, but phosphorus addi- 
tions alone did not increase growth. Simultaneous 
additions of phosphorus and iron resulted in in- 
creased levels of chlorophyll, particulate carbon, 
particulate nitrogen, and particulate phosphorus. 
Simultaneous additions of phosphorus and copper 
resulted in increases in chlorophyll, particulate ni- 
trogen, and particulate phosphorus, but not in par- 
ticulate carbon. Seasonal particulate N:P ratios 
suggested that simultaneous micronutrient and 
phosphorus limitation exists throughout the 
summer when nutrient and biomass levels are low; 
limitation by phosphorus alone may appear in fall 
and spring when biomass and major ion concentra- 
tions increase dramatically. (Cassar-PTT) 
W88-06905 


EFFECT OF AGRICULTURE ON THE PRI- 
MARY PRODUCTION IN LAKE BESKIE 
(POLAND) AS RECORDED IN THE STRATIG- 
RAPHY OF FOSSIL PIGMENTS, 

it of Ecology and Freshwater Biology, 
Academy of Agriculture and Technology, 10-957 
Olsztyn, Poland. 
M. Rybak. 
Hydrobiologia HYDRB8, Vol. 157, No. 1, p 21-26, 
January 8, 1988. 3 fig, 40 ref. 


Descriptors: *Water pollution effects, *Lakes, 
*Agriculture, *Primary productivity, Lake Beskie, 
Poland, Paleolimnology, Sediments, Bottom sedi- 
ments, Lake sediments, Phosphorus, Fertilizers, 
Eutrophication, Chlorophyll. 


Analysis of fossil pigments deposited in the bottom 
sediments of Lake Beskie was used to assess 
changes in the primary productivity during the 

t 40 years. Three distinct periods were identi- 
fied. The 3-13 cm layer corresponded to an intensi- 
fication of plant production during 1945-1975. In 
the erosive phase (A1, 11-13 cm) increased fertiliz- 
er use caused an increase in primary production. In 
phase A2 (3-10 cm) eutrophication occurred. First, 
primary production became stable, then increased 
due to reduction reactions and phosphorus libera- 
tion. The resulting high oxygen deficits were char- 
acterized by development of photosynthetic bacte- 
ria of the genus Chlorobium. In phase B (3-4 cm) 
primary production rapidly decreased, reflecting 
considerable intensification of reduction in the hy- 
polimnion and maximal development of blue-green 
algae. This correlated with the introduction of 
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organic fertilization with manure. Although 
manure use increased the amount of available solu- 
ble phosphorus, it improved the soil’s ability to 
absorb nutrients. Consequently, nutrient leaching 
decreased and so did primary production. (Cassar- 


PTT) 
W88-06910 


GROWTH IN A FRESHWATER SNAIL UNDER 
LABORATORY CONDITIONS IN RELATION 
TO EUTROPHICATION, 

Amsterdam Univ. (Netherlands). Dept. of Aquatic 
Ecology. 

J. Dorgelo. 

Hydrobiologia HYDRB8, Vol. 157, No. 2, p 125- 
127, January 15, 1988. 2 fig, 13 ref. 


Descriptors: *Lakes, *Snails, *Eutrophication, 
*Growth rate, Lake Maarsseveen, Netherlands. 


Shell growth in the snail Potamopyrgus jenkinsi 
(Pr ranchia, Hydrobiidiae) was measured 
under laboratory conditions for 200 days. Snails 
collected from two lakes of different trophic status 
were kept in water and sand from their own envi- 
ronment and in water and sand from the other 
lake. The lakes were meso-oligotrophic Lake 
Maarsseveen I and eutrophic Lake Maarsseveen II 
in the center of the Netherlands. Growth was 
faster in the environment of the more eutrophic 
lake, regardless of the origin of the bo 
larly for the smallest size class. (Cassar- 

W88-069 16 


NUISANCE BIOMASS LEVELS OF PERIPHY- 
TIC ALGAE IN STREAMS, 
Washington Univ., Seattle. Dept. of Civil Engi- 


ay 

E. B. Welch, J. M. Jacoby, R. R. Horner, and M. 
R. Seeley. 

Hydrobiologia HYDRB8, Vol. 157, No. 2, p 161- 
168, January 15, 1988. 4 fig, 3 tab, 21 ref. National 
Science Foundation Grant No. CEE-8304731. 


Descriptors: *Streams, *Algae, *Periphyton, Phos- 
phorus, Aesthetics, Biomass, Water quality, Chlo- 
rophyll. 


Relative coverage of filamentous periphytic algae 
increased with chlorophyll a biomass on natural 
substrata in 22 northwestern United States and 
Swedish streams. A biomass range of 100-150 mg 
chlorophyll a/sq m may represent a critical level 
for an aesthetic nuisance; below those levels, fila- 
mentous coverage was < 20%. Other indices of 
water quality (dissolved oxygen content and meas- 
ures of benthic macroinvertebrate diversity) were 
apparently unaffected by periphytic biomass or 
filamentous coverage in these streams. Neither was 
biomass related to limiting nutrient content (solu- 
ble reactive phosphorus) as had been observed in 
previous experiments using bare rocks in streams 
and slides in artificial channels. Ambient soluble 
reactive phosphorus concentration may not be a 
useful predicter of periphyton accrual on natural 
substrates, due to uptake and recycling of P 
throughout the stream and undetermined losses 
such as sloughing and grazing. (Author’s abstract) 
W88-06917 


WATER HYACINTH PRODUCTIVITY AND 
DETRITUS ACCUMULATION. 

For primary bibliographic entry see Field 2H. 
W88-06918 


EFFECT OF CHRONIC EXPOSURE TO CAD- 
MIUM AND COPPER ON ASELLUS AQUATI- 
CUS (L.) (CRUSTACEA, ISOPODA), 

Dipt. Genetica, Biologia generale e molecolare, 
Via Mezzocannone, 8-80134 Napoli, Italy. 

M. D. Giudici, L. Migliore, C. Gambardella, and 
A. Marotta. 

Hydrobiologia HYDRB8, Vol. 157, No. 3, p 265- 
269, January 22, 1988. 3 fig, 2 tab, 11 ref. 


Descriptors: *Water pollution effects, *Heavy 
metals, *Cadmium, *Copper, *Crustaceans, Iso- 
pods, Invertebrates, Metals, Sublethal effects, Tox- 
icity, Growth rates, Reproduction, Juvenile 
growth stage, Embryonic growth stage. 


The effects of chronic exposure to 5 microgram/ 
liter of cadmium or copper on the crustacean 
isopod Asellus aquaticus (L.) were studied by ana- 
lyzing survival and body growth in the first stages 
of the life-cycle and by determining fecundity and 
survival of embryo-bearing females. Cadmium ex- 
posure caused the highest death rates in individuals 
exposed during both embryonic and juvenile 
stages, followed by those exposed in the embryon- 
ic stage only, then those exposed in the juvenile 
stage only. This indicates that cadmium is more 
toxic during the embryonic stage than in the juve- 
nile stage. Copper exposure also caused the highest 
death rates in those exposed during both embryon- 
ic and juvenile stages, but those exposed only as 
juveniles had higher death rates than those exposed 
only as embryos. This indicates that copper is more 
toxic during the juvenile stage than came the 
embryonic stage. The ST50 (survival time of 50% 
of individuals tested) confirmed the above results: 
cadmium treatment--during embryonic develop- 
ment, 37 days; during juvenile development, 45 
days; during both embryonic and juvenile develop- 
ment, 18 days; copper treatment--during embryon- 
ic development, 47 days; during juvenile develo, 
ment, 33 days; during both embryonic and juvenile 
development, 15 days. In a 60-day growth study, 
cadmium-treated individuals showed an impressive 
increase in body size starting from day 30; howev- 
er, copper-treated individuals showed depressed 
growth starting at day 30. Embryo-bearing female 
survival and fecundity were significantly reduced 
by Cd but were not affected by Cu. (Cassar-PTT) 
W88-06920 


RESPONSES OF ESTUARINE MACROFAUNA 
COLONIZING SEDIMENTS CONTAMINATED 
WITH FENVALERATE, 

Environmental Protection Agency, Gulf Breeze, 
FL. Gulf Breeze Environmental Research Lab. 
M. E. Tagatz, R. S. Stanley, G. R: Plaia, and C. H. 


Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 1, p 21-25, January 1987. 4 
tab, 11 ref. 


Descriptors: *Water pollution effects, *Fenvaler- 
ate, *Pyrethrins, *Insecticides, *Estuarine environ- 
ment, *Benthic fauna, *Aquatic animals, *Sand, 
Mollusks, Chordates, Annelids, Arthropods, 
— populations, Biological studies, Food 
chains. 


Macrobenthic animal communities that colonized 
uncontaminated and fenvalerate-contaminated sand 
(0.1, 1 and 10 micrograms/g dry weight, nominal) 
in boxes placed for 8 weeks in an estuary were 
compared to assess effects of fenvalerate on com- 
munity structure. As much as 27% of initial con- 
centrations of this synthetic pyrethrin persisted in 
sediment at the end of the test. ie average 
number of species (35.6) in communities in five 
replicates exposed to 10 micrograms/g was signifi- 
cantly less than that in the control (47.8) and lower 
concentrations (45.0 and 46.2). Of the dominant 
phyla collected (Annelida, Mollusca, Chordata and 
Arthropoda), abundance of chordates only (pri- 
marily lancelets, Branchiostoma caribaeum) was 
reduced by 10 micrograms fenvalerate/g. Biologi- 
cal indices applied to the data showed the greatest 
structural differences for communities exposed to 
the highest concentrations, but these did not differ 
substantially from those for the control. Effective 
concentrations for exposure via the sediment was 
five orders of magnitude greater than that for 
waterborne exposure determined in earlier benthic 
community studies. (Author’s abstract) 

W88-06923 


AVOIDANCE BEHAVIOR OF MALLARDS 
AND NORTHERN BOBWHITE EXPOSED TO 
CARBOFURAN-CONTAMINATED FOOD AND 
WATER, 

Department of Animal Science, Michigan State 
University, East Lansing, MI 48824-1225. 

D. W. Kononen, J. R. Hochstein, and R. K. 
Ringer. 

Environmental Toxicology and Chemistry 
ETOCDK. Vol. 6, No. 1, p 41-50, January 1987. 
11 tab, 11 ref. 


Descriptors: *Ducks, *Waterfowl, *Toxicity, 
*Animal populations, *Carbofuran, *Pesticides, . 
*Pollutants, *Water pollution effects, *Animal be- 
havior, Population exposure, Motivation, Food 
habits, Diets. 


Food and water avoidance experiments were con- 
ducted on mallards (Anas platyrhynchos L.) and 
northern bobwhite (Colinus virginianus L.) ex- 
posed to a range of dietary carbofuran concentra- 
tions. A dietary avoidance concentration 50 (analo- 
gous to an LCS0) was calculated for each avoid- 
ance experiment. This statistic describes the dietary 
toxicant concentration threshold at which, when 
exceeded, exposed animals are likely to discrimi- 
nate between untreated and treated feed or water. 
The food avoidance concentration 50s (FACSOs) 
for mallards and bobwhite were 10 and 159 ppm, 
respectively. The water avoidance concentration 
50 (WACSO) for mallards was 3 ppm. For bob- 
white the WACS0 for carbofuran was estimated to 
exceed 50 ppm. (Author’s abstract) 

'W88-06924 


IN SITU VARIATIONS IN OYSTER MUTAGE- 
NICITY AND TISSUE CONCENTRATIONS OF 
POLYCYCLIC AROMATIC HYDROCARBONS, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

For primary bibliographic entry see Field 5B. 
W88-06925 


SENSITIVITY ANALYSIS OF POPULATION 
GROWTH RATES ESTIMATED FROM CLA- 
DOCERAN CHRONIC TOXICITY TESTS, 
Wyoming Univ., Laramie. Dept. of Zoology and 
Physiology. 

J. S. Meyer, C. G. Ingersoll, and L. L. McDonald. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 2, p 115-126, February 
1987. 6 fig, 2 tab, 28 ref. 


Descriptors: *Toxicity, *Daphnia, *Animal popu- 
lations, *Bioassay, *Heavy metals, *Population ex- 
posure, Copper, Cadmium, Sensitivity analysis, 
Aquatic animals, Survival, Reproduction, Statis- 
tics. 


Four variables -- mean brood size, day of first 
reproduction, longevity and per capita rate of in- 
crease (r) -- were compared in four 70-d chronic 
toxicity tests in which Daphnia pulex were ex- 
posed to cadmium or copper in continuous and 
pulsed exposures. Is the population-level variable 
(r) more sensitive that the three organism-level 
variables (mean brood size, day of first reproduc- 
tion and longevity) as an indicator of toxicant 
stress. Two variables were regarded as equally 
sensitive if, for both variable, differences between 
treatment and the control have statistical signifi- 
cance levels in the same probability range. In these 
four tests, none of the four variables was consist- 
ently the most sensitive. The sensitivity of r was 
evaluated by simulating shorter test durations, 
delays in reproduction and less frequent observa- 
tion schedules. Simulated test durations of less than 
21 d produced biased underestimates of r and in- 
creased coefficients of variation of the estimates of 
r relative to the 70-d values; simulated 1- and 2-d 
delays in gm also produced biased under- 
estimates of r. However, estimates of r computed 
for a simulated Monday-Wednesday-Friday obser- 
vation schedule did not differ significantly from 
estimates of r computed for a daily observation 
schedule. The authors conclude that, although the 
estimator of per capita rate of increase is not 
always the most sensitive statistic that can be com- 
puted from cladoceran chronic toxicity test data, it 
can be useful for evaluating apparently conflicting 
effects of pollutants on survival and reproduction, 
as occurred in the copper continuous-exposure tox- 
icity test. (Author’s abstract) 

W88-06928 


INDUCTION OF HEPATIC MICROSOMAL 
MONOOXYGENASE ACTIVITY IN FISH BY 
EXPOSURE TO RIVER WATER, 

Medical Coll. of Wisconsin, Inc., Milwaukee. 
Dept. of Pharmacology and Toxicology. 





M. J. Melancon, S. E. Yeo, and J. J. Lech. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. ra 127-135, February 
1987. 3 fig, 2 tab, 36 ref. NIEHS Aquatic Biomedi- 
cal Center Grant No. ES01985, NIEHS Grant No. 
ES01980. 


Descriptors: *Water pollution effects, *Carp, 

*Bullheads, *Population exposure, *Metabolism, 
*Toxicity, *River water, Enzymes, Fish physiolo- 
gy, Municipal water. 


The effect on hepatic monooxygenase activity of 
exposing (Cyprinus carpio) and bullheads (Ic- 
talurus pho on to river water was examined. Hepat- 
ic microsomal ethoxyresorufin-O-deethylase activi- 
ties in fish maintained continuously in dechlorinat- 
ed city water were compared with those in. fish 
exposed to river water pumped into laboratory 
tanks. Monooxygenase activity increased rapidly 
pon exposure to river water and was significantly 
eievated after 3 d of exposure. When river water- 
exposed fish were returned to dechlorinated city 
water, monooxy, activity steadily returned 
levels. This report includes two 

studies using carp performed in different years, and 
a more limited study using bullheads. Carp cap- 
tured in an adjacent river that flowed into Milwau- 
kee Harbor had high hepatic microsomal ethoxyre- 
sorufin-O-deethylase activity when compared with 
carp in the laboratory — Under these carefully 
controlled conditions, the occurrence and revers- 
ibility of environmental induction of monooxygen- 
ase activity were clearly demonstrated. (Author’s 


abstract) 
W88-06929 


DETERMINATION OF UPTAKE RATE CON- 
STANTS FOR SIX ORGANOCHLORINES IN 
MIDGE LARVAE, 

Ohio State Univ., Columbus. Dept. of Entomolo- 


For primary bibliographic entry see Field SB. 
W88-06930 


COMPARISONS OF LABORATORY TOXICITY 
TEST RESULTS WITH 


IN THE FIELD, 

Environmental Protection Agency, Gulf Breeze, 
FL. Gulf Breeze Environmental Research Lab. 
J. J. Clark, P. W. Borthwick, L. R. Goodman, J. 
M. Patrick, and J. C. Moore. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 2, p 151-160, February 
1987. 4 fig, 1 tab, 17 ref. 


Descriptors: *Population exposure, *Toxicity, 
*Fenthion, *Insecticides, *Estuarine environment, 
*Lethal limit, *Shrimp, *Minnows, *Organic pesti- 
cides, *Water pollution effects, Ecological cthects, 
Pulse-exposure tests, Crustaceans, Fish. 


Acute, lethal effects of fenthion (an organophos- 
phate insecticide) on mysids (Mysidopsis bahia), 
grass shrimp (Palaemonetes pugio), pink shrimp 
(Penaeus duorarum) and sheepshead minnows (Cy- 
prinodon variegatus) were determined in laborato- 
ry tests and after field applications. Exposures at 
four field sites ranged from short-term exposures 
(12 h or less) of rapidly decreasing fenthion con- 
centrations to extended intervals (more than 72 h) 
with slowly increasing or decreasing fenthion con- 
centrations. Laboratory-derived LC50s provided a 
reliable benchmark for predicting acute, lethal ef- 
fects of fenthion on caged animals in the fields 
when exposures persisted for 24 h or more but 
overestimated the toxicity for exposures of less 
than 24 h. Laboratory pulse-exposure tests with 
rapidly changing concentrations for 12 h were 
predictive of the nonlethal and lethal effects ob- 
served for short-term field exposures. (Author’s 
abstract) 

W88-06931 


AVOIDANCE RESPONSES OF SCHOOLING 
FATHEAD MINNOWS (PIMPEPHALES PRO- 
MELAS) TO A BLEND OF METALS DURING A 
9-MONTH EXPOSURE, 

Virginia Polytechnic Inst. and State Univ., Blacks- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


burg. Center for Environmental Studies. 
. I. Hartwell, D. S. a gg C. Cairns. 

Environmental xicology and Chemistry 
ETOCDK, Vol. 6, No. 3, p 177-187, March 1987. 4 
fig, 4 tab, 43 ref. 


Descriptors: *Avoidance responses, *Population 
exposure, *Heavy metals, *Minnows, *Fish behav- 
ior, *Animal behavior, Motivation, Contaminants, 
Coppers Chromium, Arsenic, Selenium, Water pol- 
ution. 


Avoidance of a blend of four metals (relative pro- 
portions: 1.00 copper, 0.54 chromium, 1.85 arsenic, 
0.38 selenium) was determined in fathead minnows 
(Pimephales angree 4 in a steep-gradient, laminar- 
flow chamber. Avoidance responses were deter- 
mined seasonally during 12 months of laboratory 
observation for unexposed (control) and metals- 
exposed fish. Unexposed fish avoided very low 
concentrations of the blend (29 micrograms/L 
total metals). Fish exposed to 98 micrograms/L 
total metals preferred elevated concentrations 
equal to three times the holding exposure concen- 
tration (294 micrograms/L total metals) after 3 
months of exposure, mildly avoided concentrations 
five times the holding exposure concentration (490 
micrograms/L total metals) after 6 months of ex- 
posure and were not responsive to concentrations 
approaching ten times the holding exposure level 
(980 micrograms/L total pine after 9 months of 
exposure. Activity, as by mo per 
ov time in the avoidance tests, was not affected 

2. -term exposure or during testing. (See also 

rot (Author’s abstract) 





FIELD VALIDATION OF AVOIDANCE OF 
ELEVATED METALS BY FATHEAD MIN- 
NOWS (PIMEPHALES PROMELAS) FOLLOW- 
ING IN SITU ACCLIMATION, 

Virginia Polytechnic Inst. and State _- Blacks- 
burg. Center for Environmental Studi 

S. I. Hartwell, D. S. Cherry, and J. C. Calin Be. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 3, p 189-200, March 1987. 5 
fig, 5 tab, 29 ref. 


Descriptors: *Population exposure, *Avoidance re- 
sponses, *Heavy metals, *Arsenic, *Minnows, 
*Fish behavior, *Animal behavior, Motivation, 
Raw water, Copper, Chromium, *Selenium, Water 
pollution. 


Avoidance of a blend of four metals (relative pro- 
portions: 1.00 copper, 0.54 chromium, 1.85 arsenic, 
0.38 selenium) was determined in school of fathead 
minnows (Pimephales Promelas) in an artificial 
stream supplied with raw river water and in a 
natural stream. Control (unexposed) fish were 
tested in spring in the artificial stream and during 
summer in the artificial stream and a_ natural 
stream. Fish exposed continuously for 3 months to 
the blend of the four metals (90 micrograms/L 
total metals) in river water were tested during 
summer in the artificial and natural streams. Con- 
trol fish avoided 71.1 and 34.4 micrograms/L total 
metals in the artificial stream in spring and 
summer, respectively, and 73.5 micrograms/L in 
the natural stream. Exposed fish did not respond to 
metal blends as high as 1,470 or 2,940 micrograms/ 
L in the artificial and natural streams, respectively. 
Water hardness, turbidity and physical setting are 
implicated as possible causative factors in differ- 
ences among control fish. Results are compared 
with those of previously report laboratory studies 
and the effects of pollution observed in the New 
River, Virginia. (See also W88-06933) (Author’s 
abstract) 

W88-06934 


EFFECTS OF CHRONIC EXPOSURE TO 
ACIDIFIED WATER ON CHEMORECEPTION 
OF FEEDING STIMULI IN FATHEAD MIN- 
NOWS (PIMEPHALES PROMELAS): MECHA- 
NISMS AND ECOLOGICAL IMPLICATIONS, 
Saskatchewan Univ., Saskatoon. Dept. of Biology. 
A. D. Lemly, and R. J. F. Smith. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 3, p 225-238, March 1987. 2 
fig, 4 tab, 53 ref. 


Effects Of Pollution—Group 5C 


Descriptors: *Water pollution effects, *Acid rain 
effects, *Animal behavior, *Acid rain, *Population 
exposure, *Minnows, *Acidic water, *Hydrogen 
ion concentration, *Fish behavior, *Computers, 
*Feeding rates, *Motivation, Statistical analyses, 
Bioassay. 


A computer-automated behavioral assay was used 
to assess the effects of reduced ambient pH on the 
response of fathead minnows to chemical feeding 
stimuli. The testing system quantified eight behav- 
ioral parameters based on the activity level of 
individual fish before and after exposure to a 
single-pulse dose of a feeding stimulus -- a tissue 
culture medium (1 ml; Eagle minimum essential 
medium with Earl’s salts and L-glutamine) -- in- 
jected into the water circulation. Twenty-five 
adult minnows were tested after exposure to one of 
five pH levels: 8.0 (control), 7.0, 6.5, 6.0 and 5.5. 
Complete elimination of the feeding response oc- 
curred at pH = 6 and lower; responses at higher 
pH levels were not statistically different from 
those in the controls. Differences in water hardness 
(< 10 mg/L CaCO3 versus > 160 mg/L CaCO3) 
and duration of exposure (72 h versus 30 d) had no 
influence on the pattern or degree of the pH ef- 
fects. Scanning electron microscopy revealed no 
pathological or gross morphological correlates of 
the behavioral changes. To test for possible recov- 
ery, minnows that did not respond at pH = 6 were 
placed in water of control pH (8.0) for 24 h and 
then rested again; a statistically significant response 
to the feeding stimulus was restored. These results 
indicate that acute and chronic sublethal levels of 
acidification caused a reversible impairment of 
chemoreception and that the impairment can occur 
at a relatively high pH. The toxic effect probably 
involves mechanical and chemical inhibition of 
receptor cells in the olfactory and gustatory epith- 
elia rather than actual destruction of chemosensory 
tissue. In nature, reduction of pH to approximately 
6.0 could impair feeding behavior and reduce food 
intake, fecundity and long-term survival of fathead 
minnow populations. The present results corre- 
spond well with environmental studies that show 
that fathead minnows are eliminated from natural 
waters when the pH levels reach 5.8 to 6.0. (Au- 
thor’s abstract) 

W88-06935 


PCB AVAILABILITY ASSESSMENT OF RIVER 
DREDGING USING CAGED CLAMS AND 
FISH, 
Michigan Univ., 
search Div. 

For primary bibliographic entry see Field 5G. 
W88-06938 


Ann Arbor. Great Lakes Re- 


ACCLIMATION TO CADMIUM TOXICITY BY 
WHITE SUCKERS: CADMIUM BINDING CA- 
PACITY AND METAL DISTRIBUTION IN 
GILL AND LIVER CYTOSOL, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

J. F. Klaverkamp, and D. A. Duncan. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 4, p 275-289, April 1987. 6 
fig, 2 tab, 50 ref. 


Descriptors: *Population exposure, *Heavy metals, 
*Cadmium, *Toxicity, *Contaminants, *Lethal 
limit, *Acclimatization, *Fish, Mercury, Zinc, Me- 
tabolism, Enzymes, Sucker, Metallothionein, 
Liver, Cytosol, Bioaccumulation, Bioassay. 


Juvenile white suckers (Catostomus commersoni) 
were exposed for one week to Cd, Zn or Hg at 
concentrations previously reported to produce ac- 
climation to levels of Cd that would normally 
induce lethality. Cytosolic fractions from liver and 
gill filaments were analyzed for their capacity to 
bind Cd 109 and for distribution of Cu, Zn, Cd and 
Hg. Binding of Cd109 was increased in the cytoso- 
lic fraction (peak II), which would contain metal- 
lothionein (MTN) from liver of Cd-exposed and 
Zn-exposed fish, and from gill of Hg-exposed and 
Zn-exposed fish. This binding was also increased in 
the low molecular weight fraction (peak IID), 
which would contain glutathione, from liver cyto- 
sol of all metal-exposed fish and gill cytosol of Cd- 
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exposed fish. Increases in Cd109 binding in peaks 
II and III were accompanied by decreases in 
Cd109 binding in high molecular weight fractions 
(peak I) containing enzymes from liver cytosol of 
all metal-exposed suckers and gill cytosol of Cd- 
exposed fish. Exposures to Cd, Zn or Hg produced 
relative increases in their respective concentrations 
in peaks I and II, which corresponded to the order 
of potency (Hg>Cd> > Zn) for inducing acclima- 
tion to Cd toxicity. Concentrations of Zn, Cu, Cd 
and Hg in peak II were used to provide crude 
estimates of MTN concentrations. Values of 314 
and 33 micrograms MTN/g tissue were obtained 
for liver and gill, respectively, from non-exposed 
fish. Hg, the most potent inducer of acclimation to 
Cd toxicity, was the only metal that produced 
increased MTN concentrations and no increase in 
gill MTN. Further research that is required to 
understand the more complex relationships be- 
tween acclimation to Cd toxicity and cytosolic 
metal-binding proteins is discussed. (Author’s ab- 
stract) 

W88-06939 


WUSTRIAL HALIDE WASTES CAUSE 
ACUTE MORTALITY OF SNOW GEESE IN 
OKLAHOMA, 

U.S. Fish and Wildlife Service, Ecological Serv- 
ices, Tulsa, Oklahoma 74127. 

J. K. Andreasen, and R. K. Stroud. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 4, p 291-293, April 1987. 1 
tab, 5 ref. 


Descriptors: *Waterfowl, *Water pollution effects, 
*Halides, *Lethal limits, *Contaminants, *Popula- 
tion exposure, *Toxicity, *Fluoride, Morbidity, 
Tissue analysis, Mortality. 


An examination of 97 dead migratory waterfowl 
collected at an industrial facility showed that the 
birds had had severe gastric and intestinal hemor- 
rhaging. Water samples taken at on-site waste la- 
goons contained 6,750 mg/L fluoride, 4,500 mg/L 
bromine and 1,500 mg/L boron. Brain and liver 
tissues contained high levels of fluoride, as com- 
pared with tissues of birds collected at a control 
site. From the necropsy results, the high concen- 
tration of fluoride in the water samples and the 
elevated tissue residues, it is concluded that the 
birds died from the acute fluoride poisoning. (Au- 
thor’s abstract) 


USE OF RESPIRATORY-CARDIOVASCULAR 


ICITY SYNDROME IN FISH: PART 1, PEN- 
TACHLOROPHENOL, 2,4-DINITROPHENOL, 
TRICAINE METHANESULFONATE AND 1- 
OCTANOL, 

Environmental Research Lab., Duluth, MN. 

For primary bibliographic entry see Field 5A. 
W88-06941 


USE OF RESPIRATORY-CARDIOVASCULAR 
RESPONSES OF RAINBOW TROUT (SALMO 
GAIRDNERD IN IDENTIFYING ACUTE TOX- 
ICITY SYDROMES IN FISH: PART 2. MALA- 
THION, CARBARYL, ACROLEIN AND BENZ- 
ALDEHYDE, 

Environmental Research Lab., Duluth, MN. 

J. M. McKim, P. K. Schmieder, G. J. Niemi, R. W. 
Carlson, and T. R. Henry 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 4, p 313-328, April 1987. 6 
fig, 5 tab, 51 ref. 


Descriptors: *Trout, *Fish physiology, *Respira- 
tion, *Pesticides, *Animal diseases, *Toxicity, 
*Water pollution effects, *Organic compounds, 
*Population exposure, Uncouplers, Morbidity, 
Oxygen uptake, Metabolism, Fish, Model studies, 
Irritants, Biological membranes, Narrotics, Statis- 
tics. 


An in vivo fish model was used to monitor the 
respiratory-cardiovascular responses of individual 
trout exposed to acutely toxic aqueous concentra- 
tions of two acetylcholinesterase (AChE) inhibi- 


tors, malathion and carbaryl, and two mucous 
membrane irritants, acrolein and benzaldehyde. 
The most striking changes in respiratory-cardiova- 
cular physiology noted on malathion and carbaryl 
exposures were immediate decreases in oxygen uti- 
lization (U) and heart rate (HR). Ventilation 
volume (V sub G) increased to compensate for the 
lower U, but not enough to increase oxygen con- 
sumption (VO2). Blood ay omg in carbaryl-ex- 
posed trout differed from those in the malathion 
roup; there were increased hematocrit (Hct) and 
flemog lobin (Hb) values along with an extensive 
drop fn arterial pH (pHa) and total arterial carbon 
dioxide (TaCO2). A steady increase in cough rate 
(CR) was recorded for fish exposed to both chemi- 
cals. A moderate to low increase in V sub G and 
VO2 was followed at 50 to 60% survival time by 
sudden decreases in V sub G and VO2 until death. 
Ventilation rate (VR), U and HR showed a steady 
downward trend over the entire survival period. 
After the midpoint in survival time, total arterial 
ony en (TaO2), TaCO2 and pH all decreased, 
ile Het increased steadily. Individual ee 
pe sock al analyses of the responses of fish ex- 
posed to the four chemicals showed that the varia- 
bies pal highly correlated and that the first two 
principal ry ree explained 55 to 70% of the 
variation in the 18 parameters analyzed. Sets of 
toxic responses were developed to describe two 
new fish acute toxicity syndromes (FATS), one for 
AChE inhibitors and one for respiratory irritants. 
Of the 18 responses used in a discriminant function 
analysis, CR, VO2, TaO2, pHa and U were the 
best discriminators in predicting the correct FATS 
for each fish. (See also W88-06941) (Author’s ab- 
stract) 
W88-06942 


ROOT ELONGATION METHOD FOR TOXICI- 
TY TESTING OF ORGANIC AND INORGANIC 


POLLUTANTS, 

Illinois State Water Survey Div., Peoria. Water 
Quality Section. 

For primary bibliographic entry see Field 5A. 
W88-06947 


D-2-ETHYLHEXYLPHTHLALATE _INHIBITS 
THE HATCHING OF FROG EGGS AND IS 
BIOACCUMULATED BY TADPOLES, 

Lund Univ. (Sweden). Dept. of Ecology. 

P. Larson, and A. Thuren. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 6, p 417-422, June 1987. 4 
fig, 1 tab, 24 ref. 


Descriptors: *Hatching, “Phthalates, *Eggs, 
*Frogs, *Bioaccumulation, *Water pollution ef- 
fects, Population exposure, Bottom sediments, 
Uptake rates, Tadpoles, Esters, Amphibians, Or- 
ganic compounds. 


Frog eggs were exposed to di-2-ethylhexylphtha- 
late (DEHP) 10 to 800 microgram/gm sediment) 
added to the sediment in laboratory model systems. 
The number of successful hatchings decreased as 
the DEHP concentration was increased. In tad- 
poles, the uptake was concentration-dependent. 
The phthalate ester was transported from the sedi- 
ment to the water, and the extent of the transport 
was governed by levels of DEHP in the sediment. 
The results show that the reproduction of frogs 
may be negatively affected in aquatic environments 
— with phthalates. (Author’s abstract) 


REPRODUCTION OF MALLARDS FED SELE- 
NIUM. 


Patuxent Wildlife Research Center, Laurel, MD. 
G. H. Heinz, D. J. Hoffman, A. J. Krynitsky, and 
D. M. G. Weller. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 6, p 423-433, June 1987. 1 
fig, 8 tab, 33 ref. 


Descriptors: *Hatching, *Bioaccumulation, *Sele- 
nium, *Ducks, *Population exposure, *Water pol- 
lution effects, Morbidity, Mortality, Diet, Dose- 
response relationships, Toxicity. 


Mallards (Anas platyrhynchos) were fed diets con- 
taining 1, 5, 10, 25 or 100 ppm selenium as sodium 
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selenite, a diet containing 10 ppm selenium as 
seleno-DL-methionine or a control diet, to deter- 
mine whether environmentally realistic dietary 
levels of selenium affected the condition of or 
reproduction in mallards. There were no effects of 
1, 5, or 10 ppm selenium as sodium selenite on 
either weight or survival of adults or on reproduc- 
tive success, and there did not appear to be a dose- 
response relationship at these lower levels. The 100 
ppm selenium diet killed 11 of 12 adults; one adult 
male fed 25 ppm selenium died. Selenium at 25 and 
100 ppm caused weight loss in adults. Females fed 
25 ppm selenium took longer to begin laying eggs 
and intervals between eggs were longer than in 
females in other treatment groups. Hatching suc- 
cess app to be red in birds fed 10 ppm 
selenium as selenomethionine, but the reduction 
was not statistically significant. The survival of 
ducklings and the mean number of 21-d-old duck- 
lings produced per female were reduced in the 25 
ppm selenium as sodium selenite group and the 10 
ppm selenium as selenomethionine group. Egg 
weights were not affected by any selenium treat- 
ment, but 25 ppm selenium lowered the Ratcliffe 
Index. Duckling weights at hatching and at 21 d of 
age were reduced 28 and 36%, respectively, in 
birds fed 25 ppm selenium, as compared with con- 
trols. Body weights measured on day 21 were 
lower for ducklings fed 10 ppm selenium as seleno- 
methionine than in some other groups. Selenium in 
concentrations of 10 and 25 ppm as sodium selenite 
caused mainly embryotoxic effects, whereas 10 
ppm as selenomethionine was more teratogenic, 
causing hydrocephaly, bill defects, eye defects 
((microj ee and anophthalmia) and foot and 
toe defects, including ectrodactyly. Selenometh- 
ionine was much more readily taken up by mal- 
lards and passed into their eggs than was sodium 
selenite, and a greater proportion of the selenium 
in the eggs ended up in the white when seleno- 
methionine was fed. Adult males accumulated 
more selenium than did females, probably because 
of the females’ ability to eliminate selenium in their 
eggs. (Author’s abstract) 

W88-06949 





PREDICTIVE MODELS FOR PHOTOIN- 

DUCED ACUTE TOXICITY OF POLYCYCLIC 

AROMATIC HYDROCARBONS TO DAPHNIA 

—- STRAUSS (CLADOCERA, CRUSTA- 
), 

Michigan State Univ., East Lansing. Dept. of Fish- 

eries and Wildlife. 

J. L. Newsted, and J. P. Giesy. 

Environmental Toxicology and Chemistry 

ETOCDK, Vol. 6, No. 6, p 445-461, June 1987. 5 

fig, 8 tab, 49 ref. National Sea Grant College 

Program Grant No. NA 85AA-D-SG045. 


Descriptors: *Hydrocarbons, *Model studies, 
*Daphnia, *Toxicity, *Population exposure, 
*Water pollution effects, Model studies, Photophy- 
sics, Mortality, Statistical analysis, Regression 
analysis, Correlation coefficient. 


The photodynamic, acute toxicities of 20 polycy- 
clic aromatic hydrocarbons (PAHs) to Daphnia 
magna were predicted by photophysical and phy- 
siochemical parameters. The nig 8 gy param- 
eters considered were lowest singlet ener, gy, 
lowest triplet energy, singlet-triplet splitting 
energy and phosphorescence lifetime. The physio- 
chemical parameters were first- and second-order 
connectivity indices and log P values. D. magna 

were exposed to aqueous solutions of each PAH 
such that equimolar concentrations in D. ma; 

were achieved. The organisms and the PAHs were 
than exposed to 120 microwatts/square cm UV-A 
and 25 microwatts/square cm UV-B light. Mortali- 
ty times (min) were recorded and the results re- 
ported as median lethal time (LT50). Potency fac- 
tors were calculated and used to rank the PAHs in 
terms of relative photodynamic toxicity. Some sta- 
tistically relevant correlations between individual 
physical paramters and toxicity were observed. 
Linear, multiple regression models were poor pre- 
dictors of photoinduced PAH toxicity. A curve- 
linear model was developed to predict photoin- 
duced toxicity from triplet energy. Goodness-of-fit 
chi-square tests were performed and demonstrated 
that triplet energy was an effective predictor both 





of observed LTS0 and of LTSO values adjusted to 
a constant PAH concentration. Toxicity data were 
also analyzed using discriminant functional analy- 
sis. A stepwise, canonical correlation parameter 
selection method separated the PAHs into three 
toxic categories by using triplet energy and phos- 
phorescence lifetime as variables. This model, 
which classifies PAHs as very toxic, moderately 
toxic or non-toxic, was 100% accurate when the 
model developed from one set of PAHs was tested 
with a different set. (Author’s abstract) 

W88-06950 


EFFECT OF SUSPENDED SOLIDS AND NATU- 
RALLY OCCURRING DISSOLVED ORGANICS 
IN REDUCING THE ACUTE TOXICITIES OF 
CATIONIC POLYELECTROLYTES TO 
AQUATIC ORGANISMS, 

Petrolite Corporation, Environmental Studies 
Group, St. Louis, Missouri 63119. 

G. A. Cary, J. A. McMahon, and W. J. Kuc. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 6, p 469-474, June 1987. 1 
fig, 5 tab, 13 ref. 


Descriptors: *Suspended solids, *Dissolved solids, 
*Toxicity, *Water pollution effects, *Minnows, 
*Daphnia, Cations, Water treatment, Polymers, 
Aquatic populations, Dose-response relationships. 


Cationic polyelectrolytes comprise a large group 
of chemicals designed to react with and flocculate 
suspended solids. Their primary use is as water 
ciarification aids in the removal of suspended 
solids from water supplies and from industrial and 
domestic effluents entering receiving waters. Many 
of these water-soluble macromolecules exhibit an 
acute toxicity to aquatic organisms of less than 1.0 
mg/L. The interaction of residual amounts of these 
ons ger in receiving waters is unclear. The ef- 
ects of suspended solids (bentonite, illite, kaolin 
and silica) and of dissolved organic carbon com- 
unds (humic, fulvic and tannic acids, lignin and 
lignosite) on the acute toxicities of four cationic 
water clarification aids to the fathead minnow 
(Pimephales promelas) and a cladoceran (Daphnia 
magna) were determined. Bentonite and all of the 
dissolved organic carbon compounds reduced the 
toxicities of the polymers by one to two orders of 
magnitude. The remaining suspended solids had a 
lesser effect in reducing toxicity. (Author’s ab- 
stract) 
W88-06951 


EFFECTS OF DIMILIN(RT) ON FRESHWATER 
LITTER DECOMPOSITION, 

Maryland Univ., Frostburg. Appalachian Environ- 
mental Lab. 

M. C. Swift, R. A. Smucker, and K. W. Cummins. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 2, p 161-166, February 
1988. 4 fig, 1 tab, 22 ref. U.S. DOE Grant No. DE- 
FG-05-85ER60301, Maryland Dept. of Agriculture 
Grant No. MDA-541-FY86. 


Descriptors: *Water pollution sources, *Detritus, 
*Pesticides, *Litter, *Chemical properties, *Water 
pollution effects, *Bottom sediments, *Biodegrada- 
tion, Leaching, Biomass, Macroinvertebrates, 
Aquatic animals, Decomposition, Mortality, Bioas- 
say. 


The pesticide Dimilin(RT) (diflubenzuron) is 
widely used on forests in Maryland to control 
gypsy moths, and it may enter streams via leaf 
litter. The effects of Dimilin on stream leaf litter 
processing were measured using artificial leaf 
packs treated with the pesticide. Over the entire 
study period (464 degree days) the Dimilin-treated 
packs were processed more rapidly than control 
packs. There was a continuous loss of Dimilin from 
the packs, apparently due to leaching. Both Dimi- 
lin-treated and control packs were quickly colo- 
nized by macroinvertebrates and the maximum 
total macroinvertebrate biomass occurred when 
about 50% of the leaf-pack biomass remained. The 
macroinvertebrate community in the leaf packs 
was typical for western Maryland. There was little 
difference in the macroinvertebrate communities 
on the Dimilin-treated and the control packs; any 
possible differences between treatments were prob- 
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ably obscured by recolonization of the packs by 
invertebrate drift. Bioassays were conducted using 
two shredder macroinvertebrates (Tipula abdomin- 
alis and Platycentropus radiatus) to compare 
growth and mortality when they were fed untreat- 
ed and Dimilin-treated tulip poplar leaves. Mortali- 
ty was significantly higher and growth significant- 
ly lower in the shredders fed Dimilin-treated 
leaves. (Author’s abstract) 

W88-06955 


a OF CHLOROBENZENES 
Amsterdam Univ. (Netherlands). Lab. of Environ- 
mental and Toxicological Chemistry. 

G. Van Hoogen, and A. Opperhuizen. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 7, No. 3, p 213-219, March 1988. 2 
fig, 2 tab, 20 ref. 


Descriptors: *Toxicity, *Pesticide toxicity, *Lethal 
limits, *Guppies, *Water pollution effects, *Poly- 
chlorinated biphenyls, Organic compounds, Mor- 
tality, Mathematical models, Biological magnifica- 
tion. 


In acute toxicity tests with guppies (Poecilia reti- 
culata), lethal effects were found for 1,2,3-tri, 
1,2,3,4-tetra-, and ee if the con- 
centrations in the approached 2.0 to 2.5 micro- 
mol/g fish. The lethal concentrations were equal 
for the three test compounds and were independ- 
ent of the exposure conditions. The lethal concen- 
trations of chlorobenzene in guppies were equal to 
those previously found for polychlorinated biphen- 
yls in goldfish but approximately two times higher 
than those found for chlorinated phenols in gold- 
fish. Combinations of the exposure times and expo- 
sure concentrations causing mortality can be de- 
scribed and readily predicted with a first-order 
bioconcentration model. (Author’s abstract) 
W88-06959 


DETERMINATION OF  DOSE-TIME-RE- 
SPONSE RELATIONSHIPS FROM LONG- 
TERM ACUTE TOXICITY TEST DATA, 

Michi: Univ., Ann Arbor. Dept. of Environ- 
mental and Industrial Health. 

For primary bibliographic entry see Field 5A. 
W88-06960 


MUTAGENIC AND CLASTOGENIC PROPER- 
TIES OF 3-CHLORO-4-(DICHLOROMETHYL)- 
5-HYDROXY-2(5H)-FURANONE: A 
BACTERIAL MUTAGEN 
WATER, 

Toxicology and Microbiology Division, Health Ef- 
fects Research Laboratory, U.S. Environmental 
Protection Agency, Cincinnati, Ohio. 

J. R. Meier, W. F. Blazak, and R. B. Knohl. 
Environmental and Molecular Mutagenesis, Vol. 
10, No. 4, p 411-424, 1987. 4 fig, 5 tab, 19 ref. 
Cooperative agreement CR-812579. 


POTENT 
IN DRINKING 


Descriptors: *Chlorination, *Mutagenicity, 
*Drinking water, *Toxicity, *Hydrogen ion con- 
centration, *Water pollution effects, Hamsters, 
Morbidity, Organic compounds, Polychlorinated 
biphenals, Dose-response relationships, Population 
exposure, Microbiological studies. 


3-Chloro-4-(dichloromethy])-5-hydroxy-2(5H)- 

furanone (MX) was found to be a direct-acting 
mutagen in the Ames test for strains TA1535, 
TA1538, TA92, TA97, TA98, TA100 and TA102. 
The highest mutagenic response (approx. 13,000 
revertants/nmol) was seen in strain TA100. The 
TA100 response was six- to tenfold higher than in 
TA98, TA97, and TA102, and 100- to 500-fold 
higher than in TA1535, TA92, and TA1538. The 
addition of a 9,000 x g supernatant fraction (S-9) 
from livers of polychlorinated biphenyl-treated 
rats, along with cofactors for NADPH generation, 
resulted in a 90% reduction in the TA100 mutage- 
nicity. MX induced chromosomal aberrations in 
chinese hamster ovary cells after 6-8 hr exposure 
without S-9 at a dose as low as 4 microgram/ml, 
and after 2 hr exposure with S-9 at a dose of 75 
microgram/ml. The oral dose of MX lethal to 50% 
(LDS50) in Swiss-Webster mice was determined to 
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be 128 mg/kg. MX did not induce micronuclei in 
mouse bone marrow when administered by oral 
gavage at doses up to 70% of the LDSO. (Author’s 
abstract) 

W88-06964 


RELATIVE CANCER RISKS OF CHEMICAL 
CONTAMINANTS IN THE GREAT LAKES, 

K. M. Bro, W. C. Sonzogni, and M. E. Hanson. 
Environmental Management EMNGDC, Vol. 11, 
No. 4, p 495-505, August 1987. 3 fig, 2 fig, 31 ref. 
NOAA grant NA84AA-D-00065, project E/E-1, 
NOAA grant NA83AA-D-0069. 


Descriptors: *Risk assessment, *Toxins, *Great 
Lakes, *Water pollution effects, *Drinking water, 
*Public health, *Carcinogens, Potable water, 
Lakes, Fish. 


The drinking of water or eating of fish from the 
Great Lakes constitutes the consumption of poten- 
tially carcinogenic chemicals. The importance of 
putting into perspective the risks these contami- 
nants pose is discussed. Based on recent measure- 
ments of carcinogens in Great Lakes fish and 
water, calculations of lifetime risks of cancer indi- 
cate that consumers of sport fish face cancer risks 
from Great Lakes contaminants that are several 
orders of magnitude higher than the risks posed by 
drinking Great Lakes water. But drinking urban 
groundwater and breathing urban air may be as 
hazardous as frequent consumption of sport fish 
from the Great Lakes. It Making such comparisons 
is difficult because of variation in types and quality 
of information available and in the methods for 
estimating risk. It is concluded that much uncer- 
tainty pervades the risk assessment process in such 
areas as estimating carcinogenic potency and 
human exposure to contaminants, and that if risk 
assessment is to be made more useful, it is impor- 
tant to quantify this uncertainty. (Author’s ab- 
stract) 
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MICROCOSM STUDY OF NITROGEN UTILI- 
ZATION IN THE GREAT SALT LAKE, UTAH, 
Utah State Univ., Logan. 

F. J. Post, and J. C. Stube. 

Hydrobiologia HYDRB8, Vol. 158, p 89-100, Jan- 
uary 1988. 5 fig, 7 tab, 33 ref. Office of Water 
Research Technology (A-024-UTAH). 


Descriptors: *Great Salt Lake, *Nitrogen, *Bacte- 
rial growth, *Limnology, *Nitrification, *Lake 
sediments, Bacterial physiology, Algae, Lakes, Ni- 
trates, Ammonia, Urea, Glutamic acid. 


Microcosms were used to study the effects of two 
inorganic nitrogen sources (ammonia and nitrate 
and two organic nitrogen sources (urea and glu- 
tamic acid) on the growth of algae and bacteria 
found in the Great Salt Lake, Utah. Ammonia, 
nitrate and urea stimulated bacterial growth indi- 
rectly through increased algal production of un- 
known organic substances. Glutamic acid, repre- 
senting readily available organic carbon and nitro- 
gen, stimulated the bacteria directly. No nitrifica- 
tion was observed in the microcosms although 
nitrite was found when the microcosms were sup- 
plemented with nitrate. Lake sediment contained a 
number of anaerobic bacteria producing hydrogen 
sulfide, methane and other gases. Production of 
these gases was stimulated in the columns with 
high algal and bacterial activity. (Author’s ab- 
stract) 

W88-06979 


TEMPORAL AND GEOGRAPHICAL DISTRI- 
BUTIONS OF EPILITHIC SODIUM DODECYL 
SULFATE-DEGRADING BACTERIA IN A POL- 
LUTED SOUTH WALES RIVER, 

University Coll., Cardiff (Wales). Dept. of Bio- 
chemistry. 

For primary bibliographic entry see Field 5B. 
W88-07014 
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INFLUENCE OF PH ON MICROBIAL HY- 
DROGEN METABOLISM IN DIVERSE SEDI- 
MENTARY ECOSYSTEMS, 
Wisconsin Univ., Madison. Dept. of Bacteriology. 
. Goodwin, R. Conrad, and J. G. Zeikus. 

lied and Environmental Microbiology 
A MIDF, Vol. 54, No. 2, p 590-593, February 
1988. 1 fig, 2 tab, 20 ref. DOE Grant DE-FG02- 
85ER 13376. 


Descriptors: *Eutrophication, *Lake sediments, 
*Acid rain effects, *Limnology, *Hydrogen ion 
concentration, *Kinetics, *Anaerobic conditions, 
*Microbial degradation, *Biodegradation, Turnov- 
er rate, Trophic level, Microorganisms, Microbio- 
logical studies, Ecosystems, Sediments, Water pol- 
lution effects. 


Hydrogen transformation kinetic parameters were 
measured in lake sediments from anaerobic systems 
covering a wide range of environmental pH values 
to assess the influence of pH on hydrogen metabo- 
lism. The concentrations of dissolved hydrogen 
were measured and hydrogen transformation kinet- 
ics of the sediments were monitored in the labora- 
tory by megs 6 hydrogen consumption 
progress curves. The hydrogen turnover rate con- 
stants (k sub t) decreased directly as a function of 
decreasing sediment pH, and the maximum hydro- 
gen uptake velocities (V sub max) varied as a 
unction of pH within each of the trophic states. 
Conversely, the half-saturation concentrations (K 
sub m) were independent of pH. The steady-state 
hydrogen concentrations were at least 2 orders of 
magnitude lower than the half-saturation constants 
for hydrogen uptake. Dissolved hydrogen concen- 
trations were at least fivefold higher in sediments 
from eutrophic lakes than from oligotrophic and 
dystrophic lakes. The rates of hydrogen produc- 
tion determined from the assumption of steady 
state decreased with sediment pH. These data indi- 
cate that progressively lower pH values inhibit 
microbial hydrogen-producing and -consuming 
processes within sedimentary ecosystems. (Au- 
thor 's abstract) 
'W88-07015 


HAZARD ASSESSMENT OF CHEMICALLY 
DISPERSED OIL SPILLS AND SEABIRDS, 
Canadian Wildlife Service, Environment Canada, 
Ottawa, Ontario, K1A 0E7, Canada. 

D. B. Peakall, P. G. Wells, and D. Mackay. 

Marine Environmental Research MERSDW, Vol. 
22, No. 2, p 91-106, 1987. 2 fig, 3 tab, 35 ref. 


Descriptors: *Water pollution effects, *Population 

exposure, *Seabirds, *Dispersants, *Oil spills, *Oil 

pollution, *Hazardous materials, Toxicity, Food 

— Animal physiology, Ecological effects, 
irds. 


The effects of dispersants on both the exposure to 
and toxicity of oil to seabirds were considered in 
order to assess the hazard. Ideally the dispersant 
mixes with oil and disperses it into the water 
column. This process is rapid but generally incom- 
plete. The toxicology of one dispersant (Corexit 
9527), for which data are available, shows that the 
toxicity of oil-Corexit mixtures is similar to that of 
oil alone. The effect of two feeding regimes, pur- 
suit diving and surface diving, was considered. 
Calculations indicate that the amount of oil that is 
likely to be taken up by the bird while moving 
through the water column is small. It is concluded 
that there is little evidence of synergistic effects 
between oil and dispersant. The major oiling of 
birds occurs at the surface and thus dispersants 
must be highly effective to reduce the exposure of 
birds to oil. (Author’s abstract) 

W88-07027 


HEMOCYTES OF MYTILUS EDULIS AFFECT- 
Al PRUDHOE BAY CRUDE OIL EMUL- 
IN 


Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

M. G. McCormick-Ray. 

Marine Environmental Research MERSDW, Vol. 
22, No. 2, p 107-122, 1987. 5 fig, 3 tab, 46 ref. 


Descriptors: *Water pollution effects, *Population 
exposure, *Oil pollution, *Mytilus, *Hemocytes, 


*Tissue analysis, Toxicity, Animal physiology, 
Bioindicators, Stress. 


Hemocytes and tissues of Mytilus edulis were ex- 
amined after 4-5 or 8-9 weeks exposure to 390 
micrograms/L or 740 micrograms/L Prudhoe Bay 
crude oil emulsion, during the animals’ most meta- 
bolically active season. A reduction in hemocytes 
occurred in animals exposed to 740 micrograms/L 
after 4-5 weeks. After 8-9 weeks, hemocyte counts 
of both test groups increased, due to higher densi- 
ties of granulocytes, yet the phagocytic response 
was reduced. Agranulocyte densities were reduced 
in animals exposed to 390 micrograms/L, due to 
lower counts of 2-3 micron agranulocytes. Adipo- 
granular cell percentages in test animals were re- 
duced. The initial reduction in granulocytes, their 
increases with time, and the reduced densities of 
agranulocytes in mussles exposed to emulsion may 
be indicators of a general adaptive response to 
stress. (Alexander-PTT) 

W88-07028 


MODELING THE INHIBITORY EFFECTS OF 
METALS ON PHYTOPLANKTON GROWTH, 
Dept. of Plant Science, Univ. of Alberta, Edmon- 
ton, Alberta, Canada. 

J. S. Goudey. 

Aquatic Toxicology AQTODG, Vol. 10, No. 5/6, 
p 265-278, August 1987. 5 fig, 1 tab, 40 ref. 


Descriptors: *Water pollution effects, *Population 
exposure, *Phytoplankton, *Model © studies, 
*Heavy metals, *Reproduction, Simulation, Pre- 
diction, Mathematical studies, Toxicity, Plant 
physiology, Growth. 


A mass transport model was developed to describe 
the growth responses of phytoplankton popula- 
tions exposed to a metal. Growth of the population 
(change in cell numbers over time) was related to 
interactions among processes regulating the avail- 
able metal concentration in solution, uptake, and 
the dilution of cell metal through growth. Model 
simulations were consistent with previous observa- 
tions of the variable meres responses exhibited by 
phytoplankton populations exposed to metals in- 
cluding the presence of the extended lag phase and 
a gradual reduction in cell numbers over time. The 
model was also used to interpret published data 
from diverse sources on variations in final yields 
(cell numbers) and cell metal contents observed in 
experiments terminated after a fixed exposure 
period. Predictions of phytoplankton growth 
under non-steady conditions (fluctuating available 
metal concentration, variable growth rate, variable 
uptake rate) provide additional insight on how 
interactions among physicochemical and biological 
processes can affect the toxic properties of metals 
in a variable environment. (Author’s abstract) 
W88-07029 


EFFECTS OF DIFLUBENZURON ON LIMB 
REGENERATION AND MOLTING IN THE 
FIDDLER CRAB, UCA PUGILATOR, 

Dept. of Biological Sciences, Rutgers Univ., 
Newark, NJ, U.S.A. 

J. S. Weis, R. Cohen, and J. K. Kwiatkowsi. 
Aquatic Toxicology AQTODG, Vol. 10, No. 5/6, 
p 279-290, August 1987. 2 fig, 4 tab, 33 ref. 


Descriptors: *Water pollution effects, *Population 
exposure, *Animal physiology, *Diflubenzuron, 
*Crabs, Organic compounds, Mortality, Survival, 
Pesticides, Sediments. 


Fiddler crabs, Uca pugilator, were exposed to the 
insect growth regulator diflubenzuron (Dimilin 
(R)) at 0.5, 5, and 50 micrograms/L after multiple 
autotomy of one chela and five walking legs. Re- 
generation of the first walking leg was monitored, 
and time to ecdysis, mortality, and morphology of 
the regenerated limbs observed. Continuous expo- 
sure to the chemical produced a dose-dependent 
mortality at ecdysis. Exposure to the pesticide for 
a single week produced similar but less severe 
effects. However, if crabs molted while in the 
pesticide, significant mortality was observed. The 
presence of sediment in the container with the crab 
moderated the effects of the pesticide, but did not 
eliminate them. The regenerated limbs of the crabs 


that survived ecdysis had lesions in the form of 
black areas in which the cuticle was improperly 
developed. These lesions were seen in crabs that 
had been in the pesticide for only one week (week 
2 or week 3) as well as those. that had continuous 
exposure. They were also seen in crabs that regen- 
erated in Dimilin with sediment. In addition, the 
number of setae on limbs was reduced compared to 
the number on limbs that had regenerated in clean 
sea water. (Author’s abstract) 

W88-07030 


STRUCTURE-FUNCTION RELATIONSHIPS 
FOR MONITORING CELLULAR STRESS AND 
RECOVERY RESPONSES WITH SELENAS- 
TRUM CAPRICORNUTUM, 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

For primary bibliographic entry see Field 5A. 
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ACUTE TOXICITY OF THREE DETERGENTS 
AND TWO INSECTICIDES IN THE LUG- 
WORM, ARENICOLA MARINA (L.): A HISTO- 
LOGICAL AND A SCANNING ELECTRON MI- 
CROSCOPIC STUDY, 

Station Biologique, Roscoff, France. 

E. Conti. 

Aquatic Toxicology AQTODG, Vol. 10, No. 5/6, 
p 325-334, August 1987. 6 fig, 2 tab, 21 ref. 


Descriptors: *Water pollution effects, *Toxicity, 
*Detergents, *Insecticides, *Lugworms, Tissue 
analysis, Population exposure, Morphology. 


The toxicity of three detergents (sodium dodecyl 
benzene sulfonate, sodium dodecyl sulfate and 
Triton X-100) and two insecticides (Carbaryl and 
Parathion-ethyl) on the lugworm, Arenicola 
marina, was investigated. The 48-h LV50 values 
were established and the morphological alterations 
in epidermis, gills and intestine were analyzed by 
light and scanning electron microscopy. The three 
detergents were equally toxic (LCSO from 12 to 15 
mg/L) while the insecticides were more potent 
(LCS0 = 7.2 and 2.7 mg/L, for the Carbaryl and 
the Parathion-ethyl, respectively). The gills and 
the epidermis receptors were the most sénsitive 
sites of the lugworm, while the thoracic epidermis 
was the most resistant of the structures studied. 
(Author’s abstract) 
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ACUTE TOXICITY OF INORGANIC SELENI- 
UM TO DAPHNIA MAGNA (STRAUS) AND 
THE EFFECT OF SUB-ACUTE EXPOSURE 
UPON GROWTH AND REPRODUCTION, 
Queen Mary Coll., London (England). School of 
Biological Sciences. 

P. A. Johnston. 

Aquatic Toxicology AQTODG, Vol. 10, No. 5/6, 
p 335-352, August 1987. 9 fig, 4 tab, 25 ref. 


Descriptors: *Selenium, *Water pollution effects, 
*Toxicity, *Heavy metals, *Daphnia, *Sublethal 
effects, Reproduction, Growth rates, Mercury, 
Water pollution control, Population exposure. 


The acute toxicities of sodium selenite (Na2SeO3) 
and sodium selenate (Na2SeO4) to Daphnia magna 
were determined in defined culture at 22 deg C. 
For adults, the 48-h LCS0 values were 0.68 ppm 
selenium as selenite and 0.75 ppm selenium as 
selenate. Juveniles were more sensitive, with a 48-h 
LCSO of 0.55 ppm selenium as selenate. Eggs and 
embryos were found to be much less sensitive, 
with a 72-h LCS50 of 1.4 ppm selenium as selenate. 
Sub-acute exposure of D. magna to sodium sele- 
nate cause suppression of growth over instars 1-5 
and reduced egg production in instar 9 when adults 
were exposed to test solutions from instar 6 on- 
wards. These sublethal effects were found at con- 
centrations in the range proposed as suitable for 
the use of selenium in the amelioration of mercury 
contamination. (Author’s abstract) 
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OCCURRENCE AND _ SIGNIFICANCE OF 
CRYPTOSPORIDIUM IN WATER, 

Arizona Univ., Tucson. Dept. of Microbiology. 
J. B. Rose. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 2, p 53-58, February 1988. 
1 fig, 5 tab, 50 ref. 


Descriptors: *Water treatment, *Water pollution 
effects, *Epidemiology, *Drinking water, *Public 
health, *Water conveyance, *Cryptosporidium, 
Human diseases, Filtration, Wastewater, Popula- 
tion exposure. 


Three outbreaks of waterborne disease have been 
attributed to Cryptosporidium - two linked to 
drinking water and a third to surface water - yet 
the risk of waterborne disease is unknown because 
many factors may contribute to transmission. Of 
107 surface water samples collected in six western 
states, 77 were positive for the presence of Crypto- 
sporidium oocysts. A high count was found in raw 
sewage (1,732 oocysts.L), whereas low counts 
were found in waters without waste discharges 
(0.04 oocysts/L). Cryptosporidium has also been 
detected in drinking water. Little information is 
available, on oocyst survival in the environment or 
during sewage and drinking water treatment proc- 
esses. Further research is necessary to define the 
variables that will influence the ible presence 
of infectious oocysts in water. It been suggest- 
ed that the epidemiology and transmission of Cryp- 
tosporidium are similar to Giardia. Based on envi- 
ronmental occurrenice, the risk of Cryptosporidium 
transmission by the water route may be equal to or 
rs a that of Giardia. (Author’s abstract) 


SOME EFFECTS OF METAL SALTS AND 
ACID PRECIPITATION ON THE FRESHWA- 
TER TRICLAD POLYCELIS FELINA 


LYELL), 
Dept. of ae Sciences, Trent Polytechnic, Not- 


B. 4 and P. Crossland. 
Environmental Education and Information, Vol. 6, 
No. 1, p 91-94, January-March 1987. 1 ref. 


Descriptors: *Water pollution effects, *Population 
exposure, *Monitoring, *Acid rain, *Bioindicators, 

oxicity, *Triclads, *Heavy metals, Hydrogen 
ion concentration, Salts, Acidity, Artificial partici- 
pation, Stream pollution. 


Investigations using freshwater triclads (Turbel- 
laria) to monitor pollutants are described. Alumi- 
num and copper ions, in freshwater solution, were 
toxic within 48 hr to freshwater triclads collected 
in Nottinghamshire; lead was less toxic. Nitrate 
was generally more toxic to Polycelis felina than 
chloride. Water of a pH in excess of 5.0 was not 
toxic to the triclads, collected from a stream with a 
pH of 8.2, within the experimental period. Water 
acidified to simulate acid rain at pH 4.0 was ex- 
tremely toxic. (Author’s abstract) 
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AGE AND GROWTH, REPRODUCTIVE 
CYCLE, AND HISTOCHEMICAL TESTS FOR 
HEAVY METALS IN HARD CLAMS, MER- 
CENARIA MERCENARIA, FROM RARIT, 
BAY, 1974-75, 

National Marine Fisheries Service, Woods Hole, 
MA. Northeast Fisheries Center. 


J. Ropes. 
Fishery Bulletin FSYBAY, Vol. 85, No. 3, p 653- 
662, July 1987. 3 fig, 3 tab, 38 ref. 


Descriptors: *Water pollution effects, *Path of pol- 
lutants, *Bioaccumulation, *Bioindicators, *Popu- 
lation exposure, *Heavy metals, *Reproduction, 
*Clams, *Raritan Bay, Tissue analysis, Phytoplank- 
ton, Food chains, Salinity. 


A study was undertaken to assess potential impacts 
of contaminants in Raritan Bay on the spawning 
potential of hard clams. Monthly samples were 
collected from three study areas within the bay to 
obtain measurements of the shells, soft body tissues 
for observations of general condition, and gonadal 
tissues for observations of the reproductive cycle. 
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Selected specimens were chosen to determine age 
and growth, and special tissue samples were col- 
lected for histochemical tests of certain metals. 
Shell dimensions and shell and body weights clear- 
ly indicated a smaller size for hard clams at Ward 
Point than at New Drop Beach and Horseshoe 
Cove, which was reflected in the age estimates. 
Reported age and growth determinations for hard 
clams suggest that the Ward Point portion of the 
Raritan Bay population was being adversely affect- 
ed. The absence of large, old clams in the 
present samples may be the result of pollution 
effects. A lower diversity of phytoplankton in the 
vicinity of Ward Point may have resulted in lower 
amounts of food organisms being available for the 
nutritional needs of the clams, and was probably 
reflected in their slower “tne and poor meat 
condition. Gonadal development culminated in 
spawning at three Raritan Bay sample sites. This 
suggests that the reproductive capacity of hard 
clams in Raritan Bay was not being affected by 
pollutants. The negative results of histoc hemical 
tests for heavy metals in Raritan Bay hard clams 
are not readily explained. Hy hic conditions 
(not specifically sampled for during the present 
pf probably influenced the growth and surviv- 
al of hard clams in Raritan Bay. Throughout Rari- 
tan Bay no growth of adult clams would be expect- 
ed during winter due to low bottom temperatures 
(2.3 deg - 3.0 deg C); slow growth would occur 
during the increasing and decreasing temperatures 
of the spring and fall. Near normal growth prob- 
ably occurs at New Dorp Beach Ward Point 
during summer when temperature means ap- 
peared to be near optimum conditions. Salinities 
near the New Beach area were all within the 
tolerance limits for adult hard clams. (Author’s 


abstract) 
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USEFULNESS OF COMPREHENSIVE FEASI- 
BILITY STUDIES IN ENVIRONMENTAL EPI- 
DEMIOLOGY INVESTIGATIONS: A CASE 
STUDY IN ‘A, 

Section of Chronic Disease and Environmental 
Epidemiology, Minnesota Dept. of Health. 

A. P. Bender, A. N. Williams, J. M. Sprafka, J. S. 
Mandel, and C. P. Straub. 

American Journal of Public Health AJHEAA, 
Vol. 78, No. 3, p 287-290, March 1988. 18 ref. 


Descriptors: *Water pollution effects, *Manage- 
ment planning, *Path of pollutants, *Population 
exposure, *Epidemiology, ‘Feasibility studies, 
Water pollution sources, Public health, Economic 
aspects, Case studies, Cancer, Water supply, Wells, 
Minnesota. 


Episodes of public water supply contamination 
with industrial or agricultural chemicals frequently 
give rise to public concerns about adverse health 
effects. These concerns may precipitate epidemio- 
logic or clinical investigations requiring large ex- 
penditures of state and federal resources regardless 
of whether such investigations are justified by sci- 
entific criteria. An alternative is a comprehensive 
feasibility study, utilizing all available information 
to determine whether large-scale studies are war- 
ranted or feasible. At a relatively modest cost, a 
feasibility study allows health officials to identify 
information needs and deficiencies, outline poten- 
tial study options and costs, clearly establish the 
rationale for a proposed study or, conversely, pre- 
vent unwarranted expenditures of public resources. 
Furthermore, a feasibility study may in itself re- 
solve many community and scientific concerns. 
This article provides a case study of the usefulness 
of a formal feasibility study in a situation involving 
an elevated cancer rate and contaminated munici- 
water supply wells surrounding a federal super- 
‘und site. (Author’s abstract) 
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In the period November 1, 1985 to January 31, 
1986, 703 cases of giardiasis were reported in Pitts- 
field, Massachusetts (population 50,265). The com- 
munity obtained its water from two main reser- 
voirs (A and B) and an auxiliary reservoir (C). 
Potable water was chlorinated but not filtered. The 
incidence of illness peaked approximately two 
weeks after the city began obtaining a major por- 
tion of its water from reservoir C, which had not 
been used for three years. The attack rate of giar- 
diasis for residents of areas supplied by reservoir C 
was 14.3/1000, compared with 7.0/1000 in areas 
that received no water from reservoir C. A case- 
control study showed that persons with giardiasis 
were more likely to be older and to have drunk 
more municipal water than household controls. A 
community telephone survey indicated that over 
3,800 people could have had diarrhea that might 
have been caused by Giardia, and 95 per cent of 
households were either using alternate sources of 
drinking water or boiling municipal water. Envi- 
ronmental studies identified Giardia cysts in the 
water of reservoir C. Cysts were also detected in 
the two other reservoirs supplying the city, but at 
lower concentrations. This investigation highlights 
the risk of giardiasis associated with unfiltered 
surface water systems. (Author’s abstract) 
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LEGIONNAIRES’ DISEASE ACQUIRED 
WITHIN THE HOMES OF TWO PATIENTS, 
LINK TO THE HOME WATER SUPPLY, 
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Journal of the American Medical Association 
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identification, Immunology. 


Two patients with sporadic community-acquired 
legionnaires’ disease are described. Legionella 
pneumophila was isolated from sputum specimens, 
and seroconversion of antibody titers was demon- 
strated for both patients. Legionella pneumophila 
was also recovered from the residential water 
supply of both patients. In each case, the serogroup 
of the environmental organism matched that of the 
infecting organism. In one patient, serogroup 3 was 
isolated - a rare cause of legionnaires’ disease, and 
in the second case, monoclonal antibody testing 
confirmed that the serogroup 1 organisms isolated 
from sputum and residential water supply samples 
were identical. The incubation period of legion- 
naires’ disease is presumed to be up to two weeks. 
Because of medical problems, both patients had 
been confined to their homes for the entire two 
weeks before the onset of symptoms. This is the 
first report that links acquisition of community- 
acquired legionnaires’ disease to contaminated 
water supplies within the homes of susceptible 
patients. (Author’s abstract) 
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COMMON-SOURCE COMMUNITY AND IN- 
DUSTRIAL EXPOSURE TO TRICHLOROETH- 
YLENE, 

Div. of Environmental and Occupational Medi- 
cine, Mt. Sinai School of Medicine, 1 Gustave L. 
Levy Place, New York, NY. 
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Ions, Mortality. 


Median lethal concentrations (LC50) of ammonia 
and nitrite were determined for spotted seatrout 
(Cynoscion nebulosus) in static tests. Ammonia 
toxicity tests were conducted with eggs, larvae 
hatched from eggs previously exposed to ammonia 
(ammonia-exposed eggs), larvae hatched from eggs 
not previously exposed to ammonia —— 
eggs), 1-month-old juveniles, and 4-month-old ju- 
veniles. Nitrite toxicity tests were conducted with 
Cees and larvae. Spotted seatrout eggs were the 
life history stage most tolerant of un-ionized am- 
monia; 91.6% hatch occurred at 6.0 mg NH3-N/ 
liter. The 24-hour LCSO for larvae hatched from 
both ammonia-exposed and unexposed ¢, was 
0.28 mg NH3-N/liter. The 24-hour LCS0 of nitrite 
for larvae was 980 mg NO2-N/liter; 92% hatch 
occurred at 1,200 mg NO2-N/liter. Tolerance of 
un-ionized ammonia increased with age through 
the 4-month juvenile stage; the —— 24-hour 
NH3-N LC50s for 1- and 4-month old juveniles 
were 1.38 and 1.98 mg/liter, and the respective 96- 
hour LC50s were 0.98 and 1.72 mg/liter. (Author’s 
abstract) 
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REPRODUCTIVE RESPONSES OF FIVE 
WHITE SUCKER (CATOSTOMUS COMMER- 
SOND POPULATIONS IN RELATION TO 
LAKE ACIDITY, 

Toronto Univ. (Ontario). Dept. of Zoology. 

E. A. Trippel, and H. H. Harvey. 

Canadian Journal of Fisheries and Aquatic Sci- 
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White sucker (Catostomus commersoni) in three 
acid lakes (pH 4.90, 5.56, and 5.58) frequently 
matured at older ages and larger sizes and had 
shorter reproductive life spans than white sucker in 
two circumneutral lakes (pH 6.30 and 6.35). Repro- 
ductive life span was positively correlated in fe- 
males (r = 0.97) and males (r = 0.85) with lake 
pH. In the acid lakes, elevated mortality rates 
coincided with the onset of sexual maturity where- 
as in circumneutral lakes, mortality rates did not 
change at maturity. Ovarian weight and ovarian 
somatic index values were not significantly differ- 
ent between females from two acid and two cir- 
cumneutral lakes. Values of fecundity, ova dry 
weight, testicular weight, and testicular somatic 
index of fish in acid lakes were either significantly 
— than or equal to values in white sucker 
rom circumneutral lakes. Results are discussed 
within the context of life history theory. (Author’s 
abstract) 
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MICROBIAL COMMUNITIES ON LEAF MA- 
TERIAL PROTECTED FROM MACROINVER- 
TEBRATE GRAZING IN ACIDIC AND CIR- 
CUMNEUTRAL STREAMS, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

A. V. Palumbo, P. J. Mulholland, and J. W. 
Elwood. 

Canadian Journal of Fisheries and Aquatic Sci- 
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To determine how low pH and high aluminum 
concentrations directly affect microbial activity on 
decomposing leaves in streams, the microbial com- 
munities on leaf surfaces were examined using in 
situ flow-through chambers which exclude ma- 
croinvertebrates. Bacterial production (thymidine 
incorporation) on leaf material was significantly 
higher at pH 6.4 than at 4.9 after 4 weeks of 
incubation, and this difference persisted for the last 
5 weeks of the experiment. Microbial respiration 
was greater at the high pH site after 6 weeks, and 
there were no significant differences in ATP stand- 
ing stock. Concentrations of oxalate-extractable 
aluminum on the leaf material increased signifi- 
cantly within the first 4 weeks of incubation and 
stabilized at significantly greater levels at low pH 
(4.66 milligrams/gram) than at high pH (1.70 milli- 
— ). Transferring leaf material from the 

igh-pH to the low pH stream had negative effects 
after only 1. week of incubation. However, trans- 
ferring from low pH to high pH did not result in 
significant positive effects until 4 weeks after the 
transfers. The reduced microbial production and 


respiration in the low-pH stream imply that de- 
composition rates may be slower in acidified sys- 
tems due, at least in part, to direct effects of 
acidification on microbial activity. (Author’s ab- 


stract) 
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PREEXPOSURE AND SUBSEQUENT RESIST- 
ANCE TO LEAD IN YEARLING BROOK 
TROUT, SALVELINUS FONTINALIS, 

Dalhousie Univ., Halifax (Nova Scotia). Dept. of 
Biology. 

Y. Tang, and E. T. Garside. 

Canadian Journal of Fisheries and Aquatic Sci- 
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1987. 1 tab, 17 ref. 
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Potential for acclimation of brook trout, Salvelinus 
fontinalis, at sublethal levels of dissolved lead was 
measured. Samples of yearlings (19.2 plus or minus 
6.1 grams) were preexposed continuously to envi- 
ronmentally realistic sublethal levels (10, 24, and 
37 micrograms (ug) Pb/liter) for 10, 20, 30, and 40 
days and subsequently exposed to a lethal level (2 
milligrams Pb/liter) during which the incidence of 
mortality was recorded. Survival intervals of fish 
preexposed to 10 ug Pb/liter were not significantly 
different from those preexposed to tap water (<2 
ug Pb/liter) in each preexposure interval. -Fish 
preexposed to 24 ug Pb/liter for 10 and 20 days 
were less resistant but returned to normal resist- 
ance after 30 and 40 days of preexposure. Fish 
preexposed to 37 ug Pb/liter had significantly 
shorter survival intervals than those preexposed to 
tap water in each preexposure interval. The maxi- 
mum acceptable toxicant concentration (MATC) 
of lead for brook trout is set between 24 and 37 ug 
Pb/liter. (Author’s abstract) 
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LIFE STAGE AND POPULATION VARIATION 
IN RESISTANCE AND TOLERANCE OF HYA- 
LELLA AZTECA (AMPHIPODA) TO LOW PH, 
Toronto Univ. (Ontario). Inst. for Environmental 
Studies. 

R. L. France, and P. M. Stokes. 

Canadian Journal of Fisheries and Aquatic Sci- 
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Lethality experiments revealed that resistance of 
Hyalella azteca (Amphipoda) to low pH was di- 
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rectly related to size and developmental’ stage. 
Exposure of adults to water below pH 5.0 during 
pulses of acid snowmelt, or of juveniles to below 
pH 5.5 through gradual lake acidification, could 
result in population decline. Hyalella azteca from 
moderately acidic Ontario lakes (pH 5.6-5.7) sur- 
vived longer at lethal pH than did amphipods from 
circumneutral lakes (pH 6.4-7.2) where spring pH 
depressions do not occur. Resistance and tolerance 
to low pH was neither readily lost by tolerant 
amphipods exposed to neutral water for 10 days 
nor readily gained by nontolerant amphipods ex- 
posed to a sublethal low pH for a similar duration. 
This absence of physiological plasticity of individ- 
ual H. azteca suggests that population differences 
in acid tolerance may result from processes of 
selective mortality with or without a genetic basis. 
(Author’s abstract) 
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EMPIRICAL HYPOTHESIS TO EXPLAIN THE 
RESTRICTED DISTRIBUTION OF HYALELLA 
AZTECA (AMPHIPODA) IN ANTHROPOGEN- 
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Toronto Univ. (Ontario). Inst. for Environmental 
Studies. 
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A simple and speculative model is proposed to 
explain the restricted distribution of Hyalella 
azteca (Amphipoda) within acidified Ontario lakes. 
The model integrates field chemical and ecological 
data with results from laboratory oe mg pe ex- 
periments. Frequent spring depression of pH to 
below 5.0, measured in the littoral zone of Plastic 
Lake during 1982, were predicted to cause a mor- 
tality of 35.2% to a theoretically constructed am- 
phipod population. A time trend simulation sug- 
gests that population decline of H. azteca in similar 
anthropogenically acidified lakes could be caused 
by such direct mortality due to short-term pH 
fluctuations. Assumptions and factors not consid- 
ered by the model which could exacerbate or 
mitigate the effects of acidic snowmelt to H. azteca 
are discussed. Because of the simple model design, 
the assumptions made in the simulation are the 
same as those implicit in laboratory toxicolo; 
work when attempts are made to extrapolate the 
experimental results to natural situations. Factors 
which were not included in the model, but which 
could exacerbate the decline of H. azteca popula- 
tions exposed to lake acidification included: (1) 
interaction with the metals characteristically found 
in pulses of acidic snowmelt; (2) memory of previ- 
ous acid stress; and (3) effects of long-term life 
cycle changes in reproduction. Factors not under 
consideration in the model which could mitigate 
the effects of acidic snowmelt included: (1) amphi- 
pod avoidance of acidic water; (2) acclimatization 
or natural selection; (3) population compensatory 
mechanisms; and (4) macrophyte _ buffering. 
(Wood-PTT) 
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The effect of complexation pond on heavy = 
(Cu, Zn, Pb) toxicity to a freshwater green alga, 
Scenedesmus quadricauda, was investigated. Extra- 
cellular li; is produced by S. quadricauda were 
capable of binding heavy metals and reducing their 
single and combined toxicities. Apparent complex- 
ing capabilities and the ability of the sediment 
humics and artificial complexing agents such as 
tetraacetic acid (EDTA), citric 
acid, and glycolic acid to ameliorate Cu, Zn, or Pb 
toxicity were also assessed. The toxicity of metals 
to algal growth was enhanced at acidic pH. Com- 
bined toxicity of these metals was significantly 
greater at pH 4.5 than at pH 8.5 or pH 6.5. 
Synergistic effects (between Cu, Zn, and Pb) to- 
wards algal growth increased at low pH. Specific 
heavy metals, their respective concentrations, the 
presence of complexing ligands, and pH influence 
both individual and combined heavy metal toxici- 
ties. (Author’s abstract) 
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CHANGES IN THE ABUNDANCE OF BLUE- 
GREEN ALGAE RELATED TO NUTRIENT 
LOADINGS IN THE NEARSHORE OF LAKE 
MICHIGAN, 
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search Div. 
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Phytoplankton samples were collected from 1970 
to 1981 and phosphorus loadings were determined 
from 1974 to 1981 in the area of the St. Joseph 
River mouth in Lake Michigan. The reduced phos- 
phorus loads led to major changes in the phyto- 
plankton community, with increases in the abun- 
dance and occurrence of blue-green algae, espe- 
cially after thermal stratification began. The small 
decline in phosphorus concentrations each year 
expanded the period of phosphorus limitation, en- 
hancing the relative abundance of those species 
which can utilize lower concentrations of available 
a. Phosphorus-stimulated dissolved silica 
imitation of diatom growth was apparent durin 
the summer thermal stratification. (Cassar- 
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BIOGEOCHEMICAL CYCLING OF SELENI- 
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FORNIA, USA, 

Geological i Menlo Park, CA. 

os f po nretd bibliographic entry see Field 5B. 


WITH 


SOME PROBLEMS ASSOCIATED 

BREWERY AND DAIRY WATER  ODIS- 
CHARGES, 
Science College, Mosul University, Mosul, Iraq. 
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Environment International ENVIDV, Vol. 12, No. 
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Dairy and brewery industries are considered to be 
major pollution sources of Tigris River in Mosul 
city in Iraq. A daily flow of 3000 cu m3 of raw 
waste of these industries which carries a consider- 
able level of solids, organic load, and other pollut- 
ants is discharged without any treatment into 
Tigris River through two ponds. During flood 
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season, the washout of the wastewater of these 
ponds causes a sudden local drop in the dissolved 
oxygen level of the river water; consequently, the 
river suffers a great damage demonstrated normal- 
ly by mass fish kill. The waste also has an adverse 
effect on the —. productivity of the adja- 
cent land. In this study, a quantitative an qualita- 
tive evaluation was made to determine the charac- 
teristics of the wasiewater discharged throughout 
the year by these two industries. The change in the 
waste strength due to mixing and ponding prior to 
its final disposal to the river was studied. Addition- 
ally, an attempt was made to define the change in 
the river water quality due to the industrial dis- 
charge. The authors concluded that, according to 
WHO standards, the Tigris is suitable as a drinking 
water source but will sooner or later reach a stage 
where increasing volumes of untreated domestic 
and industrial waste can no longer be tolerated. 
(Author’s abstract) 
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FSC OIL POLLUTION RESEARCH UNIT--THE 
1980S AND BEYOND, 
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The cooling and process waters of the industrial 
plants located in the Shuaiba Industrial Area in 
Kuwait are supplied by a complex system of sea- 
water cutlets and intakes. Discharge of heated 
water from the industrial plants is considered a 
major problem since it may recirculate directly 
through the intake towers, and the cooling water 
withdrawn may be at a higher temperature than is 
desirable. Higher cooling water temperature re- 
duces the efficiency of industrial plants and causes 
thermal! pollution, which adversely affects the 
water of the Arabian Gulf. In addition, the dis- 
charged process water may cause chemical pollu- 
tion in the offshore area. An undistorted physical 
model with a scale of 1:50 was constructed and 
tested with the basic objectives of determining the 
temperature field in the Shuaiba offshore area, 
identifying possible recirculation patterns and tem- 
perature increase at the intakes, examining the flow 
and mixing characteristics of chemical effluents 
discharged, and investigating alternative remedial 
measures. The model test results showed that, in 
line with the field tests, the temperature of the sea 
water at the intakes was about 1.7-2.5C higher than 
the ambient temperature. When heated water from 
the larger outlets was allowed to discharge into a 
channel running parallel to the shoreline and 
curved to stay parallel to the outside of the south- 
ern breakwater of the Shuaiba harbor, the tempera- 
ture increase at the intakes was limited to 0.8-1.0 C 
and tests showed the concentration of conservative 
chemical pollutants at the intakes was reduced by 
about 50%. (Author’s abstract) 
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Mercury, cadmium and lead are common heavy 
metal pollutants of industrial wastes. A Synecho- 
coccus isolate from an industrial effluent exhibited 
significantly higher Hg+ +, Cd+ +, Pb+ + toler- 
ance when compared with a wild type Synecho- 
coccus cedrorum strain. The upper tolerance levels 
of the isolate with Hg+ +, Cd++, Pb++ were 
10, 60 and 60 ug ml, respectively. (Author’s ab- 
stract) 
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Glutathione peroxidase activity has been shown to 
reflect selenium status in deficient and adequate 
states; however, during instances of excess supple- 
mentation a point was reached where the enzyme’s 
activity in blood showed a decrease with contin- 
ued selenium administration. Two populations in 
Wyoming which received naturally occurring 
excess selenium in their drinking water, Jade Hills 
and Red Butte near the city of Casper, were select- 
ed for study; levels of selenium in the water for 
these respective communities were 194 and 494 
micrograms/liter. Participants from the city of 
Casper receiving low-selenium water, 1.7 micro- 
grams/liter, were selected as controls; in addition 
data on participants from the city of Sun Valley, 
Nevada, with drinking water containing < 3.1 
micrograms/liter selenium, are reported for com- 
parison to Casper participants. Samples of blood, 
urine, and tap water were obtained from partici- 
pants in each community and analyzed for seleni- 
um content. Blood samples were also analyzed for 
glutathione peroxidase activity. Results showed an 
increase in selenium concentration in the urine as 
the water selenium increased. Selenium concentra- 
tions in blood did not reflect the increased seleni- 
um exposure. Glutathione peroxidase activity in 
whole blood decreased in highly exposed partici- 
pants compared to those with low exposure. It is 
concluded that glutathione peroxidase activity in 
cases of possible environmental toxic exposures 
will not show the increased activity seen in supple- 
mentation of selenium to deficient subjects. (Au- 
thor’s abstract) 
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LATED ACID RAIN, 
Illinois Univ., Urbana. Dept. of Agronomy. 

. L. Banwart, P. M. Porter, E. L. Ziegler, and J. 
J. Hassett. 
Environmental and Experimental Botany 
EEBODM, Vol. 28, No. 1, p 43-51, January 1988. 
6 tab, 12 ref. EPA Cooperative Agreement 810725- 
ol. 


Descriptors: *Air pollution effects, *Plant growth, 
*Crop yield, *Corn, *Acid rain, *Simulated rain- 
fall, Corn Belt, Hydrogen ion concentration, Dry 
matter, Seeds, Proteins. 


Acid rain occurs in the midwest including major 
portions of the Corn Belt. Studies have suggested 
minimal yield response of field corn (Zea mays) to 
acid rain. However, small but significant reduc- 
tions in yield have been shown for some cultivars 
under extreme conditions. To define these yield 
changes further effect of simulated acid rain on 
parameters associated with corn yield was studied. 
Cultivars B73xMol7 and Pioneer 3377 were shield- 
ed from ambient rain by two movable rain exclu- 
sion shelters. Six simulated rain treatments (pH 5.6, 
4.6, 4.2, 3.8, 3.4, 3.0) were —_— biweekly within 
these shelters through a nozzle distribution system. 
Growth and yield parameters were unaffected by 
simulated rain treatment. Analysis of 2 years of 
data for 100-seed dry weight, dry matter produc- 
tion, cob weight, barren plants, and seed protein 
content indicated no significant trends with treat- 
ment pH for either cultivar. However, when con- 
trasted with all other treatments, a small yield 
reduction observed at pH 3.0 for B73xMol7 (6%) 
was associated with a similar reduction in ears 
(5%), cob dry weight (5%), kernels per ear (3%), 
and slightly increased (3%) seed protein. Thus, 
while the only significant yield reduction was a 
contrast of pH 3.0 and the average of all other 
treatments for B73xMol7, this reduction appears 
to be the result both of slightly fewer ears and 
slightly less successful ear fill. (Author’s abstract) 
W88-07176 


AQUATIC MACROPHYTES OF LAKE MIZE, 
FLORIDA, 1968-1980, 

Clayton State College, Morrow, GA 30260. 

For primary bibliographic entry see Field 2H. 
W88-07181 


ASBESTOS IN DRINKING WATER AND 

CANCER, 

Department of Medical Statistics, Charing Cross 

see Westminster Medical School, London, Eng- 
d. 

For primary bibliographic entry see Field 5B. 

W88-07211 


UNSUITABILITY OF WORLD HEALTH OR- 
GANISATION GUIDELINES FOR FLUORIDE 
CONCENTRATIONS. IN DRINKING WATER 
IN SENEGAL, 

Department of Human Nutrition, Agricultural 
University, Wageningen, The Netherlands. 

For primary bibliographic entry see Field 3C. 
W88-07213 


BLADDER CANCER, DRINKING WATER 

SOURCE, AND TAP WATER CONSUMPTION: 

A CASE-CONTROL STUDY, 

National Cancer Inst., Bethesda, MD. Div. of 

Cancer Etiology. 

K. P. Cantor, R. Hoover, P. Hartge, T. J. Mason, 

and D. T. Silverman. 

Journal of the National Cancer Institute JNCIAM, 

a ™ No. 6, p 1269-1279, December 1987. 7 tab, 
ref. 


Descriptors: *Human diseases, *Public health, 
*Epidemiology, *Risks, *Potable water, *Drinking 
water *Water pollution sources, *Water pollution 


effects, *Chlorination, Disinfection, Chemical 
properties, Toxicity, Surface water, Groundwater, 
cer. 


Data from a. population-based case-control inter- 
view study of incident bladder cancer in 10 areas 
of the United States were used to estimate relative 
risks among white men (2,116 cases, 3,892 con- 
trols) and women (689 cases, 1,366 controls) ac- 
cording to beverage intake level and type of water 
source. Individual year-by-year profiles of water 
source and treatment were developed by linking 
lifetime residential information with historical 
water utility data from an ancillary survey. Risk of 
bladder cancer increased with intake level of bev- 
erages made with tap water. The odds ratio (OR) 
for the highest vs. lowest quintile of tap water 
consumption was 1.43. The risk gradient with 
intake was restricted to persons with at least a 40- 
year exposure to chlorinated surface water and 
was not found among long-term users of nonchlor- 
inated ground water. The ORs for the highest vs. 
lowest quintiles of tap water intake were 1.7 and 
2.0, respectively, among subjects with 40-59 and > 
or = 60 yr exposure. Duration of exposure to 
chlorinated surface water was associated with 
bladder cancer risk among women and nonsmokers 
of both sexes. Among nonsmoking respondents 
with tap water consumption above the population 
median, the OR increased with exposure duration 
to a level of 3.1 for > or = 60 years of residence 
at places served by chlorinated surface water (vs. 
nonchlorinated ground water users). These results 
extend findings of earlier epidemiologic studies and 
are consistent with environmental chemistry and 
toxicologic data demonstrating the presence of 
genotoxic by-products of chlorine disinfection in 
treated surface waters. (Author’s abstract) 
W88-07215 


EVALUATION OF COSTS ASSOCIATED WITH 
REGIONAL, ENVIRONMENTAL IMPACT IN 
CHESAPEAKE BAY, 

West Virginia University, Morgantown, WV. 

For primary bibliographic entry see Field 6B. 
W88-07224 


TREATMENT ALTERNATIVES FOR NITRATE 
CONTAMINATED GROUNDWATER  SUP- 
PLIES. 

Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5F. 
'W88-07225 


ACID PRECIPITATION AND ITS EFFECTS ON 
WATER QUALITY OF SMALL RIVER BASINS 
IN RHODE ISLAND, 

Rhode Island Univ., Kingston. Water Resources 
Center. 

C. P. C. Poon, and T. Chaplin. 

Journal of Environmental Systems, Vol. 17, No. 2, 
p 79-92, 1987. 3 fig, 2 tab, 13 ref. 


Descriptors: *Acid rain, *Air pollution effects, 
*Path of pollutants, *Water quality, *Small water- 
sheds, Rhode Island, Aquatic environment, Trans- 
parency, Leaching, Human pathology, Acidity, 
Alkalinity, Hydrogen ion concentration, Satellite 
technology, Radar, Maps, Storms, Deposition, 
River flow, Land use, Flood peak. 


The effects of acid precipitation on the water 
acidity, alkalinity, and pH of three small rivers in 
Rhode Island rural areas were studied. Satellite 
pictures, radar scans, and pressure maps were used 
to trace storm paths. In general, more acidity was 
found in storms coming from the west-southwest 
direction. Rainfall pH as low as 3.81 and another 
rainfall with strong acid components at a concen- 
tration of 0.000159 N were recorded. The degree 
of impact on river water quality depended on 
storm acidity, storm size, amount of dry deposition 
prior to the storm, river flow prior to the storm, 
and land use pattern in the watershed. A drop of 
half a pH unit in a river could take place in half a 
day. The largest pH drop recorded was 2.15 units 
and the largest increase of acidity was elevenfold. 
The impact on water quality could last longer than 
five days from the onset of the maximum impact, 
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which generally coincided with that of the peak 
flow, to the time of recovery of the pre-storm 
water acidity, alkalinity, and pH. (Author’s ab- 
stract) 

W88-07226 


ACIDIFICATION AND ANADROMOUS FISH 
OF ATLANTIC ESTUARIES, 

Brookhaven National Lab., Upton, NY. Terrestrial 
and Aquatic Ecology Div. 

G. B. Hendrey. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. 1/2, p 1-6, September 1987. 12 ref. 


Descriptors: *Water pollution effects, *Water pol- 
lution sources, *Acid rain, *Water pollution, *Acid 
streams, *Fish, *Anadromous fish, *Fish popula- 
tions, *Estuaries, *Conferences, Population dy- 
namics, Salmon, Shad, Alewife, Herring, Striped 
bass, Perch, Hydrogen ion concentration, Chemis- 
try of precipitation, Organic compounds, Eutroph- 
ication, North America, Atlantic Ocean, Chesa- 
peake Bay. 


The Hudson River Foundation convened a confer- 
ence to evaluate evidence pertaining to the roles 
played by acid deposition and stream acidification 
in the decline of anadromous fish populations 
along the Atlantic coastal plain. The stimuli for the 
conference were that (1) some populations of At- 
lantic salmon, American shad, hickory shad, ale- 
wives, blueback herring, and striped bass as well as 
a few species resident in coastal streams (yellow 
perch and white perch) are in a state of severe 
decline along portions of the east coast of North 
America; (2) several of these species have declined 
more-or-less simultaneously since about 1970; and 
(3) severe episodic pH depressions are observed in 
some streams of the Chesapeake Bay system. For 
example, the pH of Lyons Creek decreased from 
7.0 to 5.9 in 1 hr during a rain event, returning to 
7.0 a day later. After discussing several possible 
mechanisms for these observations, the conferees 
agreed that a combination of factors including 
stream and river acidification, toxic metals and 
organic compounds, eutrophication and overfish- 
ing appears to be contributing to the reduction in 
fish stocks. The essential point peer ey from the 
conference is that the acid deposition hypotheses 
for stream acidification and declines of anadro- 
mous fish populations, a potential mechanism that 
has received very little attention heretofore, was 
shown to be viable for these coastal areas. Specific 
recommendations for research were agreed upon 
by the conferees. (Author’s abstract) 

W88-07255 


SUMMARY OF THE IMPACT OF ACID RAIN 
ON ATLANTIC SALMON (SALMO SALAR) IN 
CANADA, 

Fisheries Research Branch, Halifax, Nova Scotia 
B3J 2S7, Canada. 

W. D. Watt. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. 1/2, p 27-35, September 1987. 5 fig, 1 tab, 19 


ref. 


Descriptors: *Water pollution effects, *Acid rain, 
*Acidity, *Aquatic habitat, *Rivers, *Anadromous 
fish, *Salmon, North America, Canada, Nova 
Scotia, Chemical properties, Sulfuric acid, Hydro- 
gen ion concentration, Sulfates, Aluminum, Organ- 
ic compounds, Anions, Limestone, Mathematical 
models, Regression analysis, Cost-benefit analysis. 


Within the present North American range of At- 
lantic salmon, severe acid rain effects are limited to 
the Southern Upland area of Nova Scotia. In the 
Southern Upland, long-range transport of sulfuric 
acid has caused many rivers to decline in pH to the 
point where their Atlantic salmon stocks have been 
destroyed or much diminished. Chemical records 
show a declining pH trend in Nova Scotia rivers 
since the early 1950s. Eighty percent of the annual 
variation in hydrogen ion concentration can be 
accounted for by a multiple linear regression 
model on excess sulfate, total aluminum, and or- 
ganic anions. It is technically feasible to restore the 
acidified salmon habitat by the addition of lime- 
stone; the total cost of mounting a liming program 





to restore the lost habitat has been estimated at 
$4,750,000/yr. The pre-acidification Atlantic 
salmon production ry seal of the Southern 
Upland was estimated physical habitat sur- 
veys and tag return data to be about 45,000 fish/yr. 
Acidification has caused a 50% decline to the 
current pe ony le level of about 23,000 fish/yr. 
The costs of the liming program, when compared 
to the economic benefit of the anticipated salmon 
enhancement, are economically unjustifiable. The 
eradication of salmon from such large regions will 
hinder future programs to reestablish the species in 
their former range when pollution of the atmos- 
phere is eventually brought under control. Present 
plans are for a small liming program to establish a 
series of refuges for the preservation of nuclei of 
native salmon stocks. (Author’s abstract) 
W88-07258 


ATLANTIC SALMON RESOURCES IN THE 

NORTHEASTERN UNITED STATES AND THE 
EFFECTS OF ACIDIFICATION 

FROM ATMOSPHERIC DEPOSITION, 

Maine Univ., Orono. Dept. of Zoology. 

T. A. Haines. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 

— 1/2, p 37-48, September 1987. 5 fig, 3 tab, 34 

ref. 


Descriptors: *Water pollution effects, *Acid rain, 
*Acidity, *Aquatic habitat, *Rivers, *Anadromous 
fish, *Salmon, *Fish populations, North America, 
United States, Maine, Connecticut River, Dela- 
ware River, Environmental effects, Dam effects, 
Water pollution sources, Acid streams, Toxicity, 
Fish establishment, Fish stocking, Chemical prop- 
erties, Hydrogen ion concentration, Aluminum. 


The Atlantic salmon (Salmo salar) was formerly 
abundant in northeast coastal rivers in the United 
States from the Canadian border to the Connecti- 
cut River, and possibly as far south as the Dela- 
ware River. It was eliminated from most of its 
former range by a combination of overfishin 
construction of dams impassable to migrating mae 
and municipal and industrial pollution. Reproduc- 
ing populations are now limited to a few rivers in 
Maine, but attempts are under way to reintroduce 
the species to some rivers where populations for- 
merly existed. Most of the native ‘Atlantic salmon 
rivers are low in acid neutralizing capacity and 
receive acidic precipitation. third-order 
streams are not now acidic; however, in some first- 
and second-order streams in Maine, pH episodical- 
ly declines to 4.7 and aluminum increases to 350 
micrograms/gr. These conditions could be toxic to 
sensitive early life-history stages of Atlantic 
salmon. Comparison of chemical conditions in two 
Maine rivers in 1980-1982 with those in 1969-1970 
indicated that the streams have not become more 
acidic during this interval. Data on the sport catch 
of Atlantic salmon indicated that populations have 
generally remained stable or recently increased in 
the Maine rivers having naturally reproducing 
ulations. The recent increase probably resulted 
rom introductions of hatchery smolts to supple- 
ment natural reproduction, and the occurrence of 
strong year classes in 1978 and 1980. The popula- 
tion in one stream has declined significantly in 
recent years, but the cause of the decline is prob- 
ably not related to acidic precipitation. Atlantic 
salmon resources in the U.S. have apparently not 
been adversely affected by atmospheric deposition 
at the present time. (Author’s abstract) 
W88-07259 


STATUS OF a FINFISH STOCKS IN THE 
CHESAPEAKE BAY. 

Maryland Dept. of Natural Resources, Annapolis. 
Fisheries Administration. 

H. J. Speir. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. 1/2, p 49-62, September 1987. 9 fig, 33 ref. 


Descriptors: *Fish, *Anadromous fish, *Fish popu- 
lations, *Estuaries, United States, *Chesapeake 
Bay, *Water pollution effects, Striped bass, Shad, 
Herring, Perch, Fish harvest, Commercial fishing, 
Sport fishing, Acid rain, Environmental quality. 


The Chesapeake Bay is one of the largest and most 
productive estuaries in the United States. The fish 
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and shellfish harvest in 1979 totaled 284,500,000 
kg. Although historical measures of stock size are 
less than optimum, commercial landings and indi- 
ces of reproductive success indicate declines in 
several species of anadromous and semi-anadro- 
mous fi . Causes for the declines may be due to 
point and non-point sources of water pollution, 
acid deposition, or overfishing. The Environmental 
Protection Agency Chesapeake Bay Study identi- 
fied a number of major environmental problems in 
the Bay but the exact linkages between environ- 
mental problems and fish stocks have not been 
made. (Author’s abstract) 

W88-07260 


CHEMICAL AND BIOLOGICAL TRENDS AS- 
SOCIATED WITH ACIDIC ATMOSPHERIC 
DEPOSITION IN THE RHODE RIVER WA- 
TERSHED AND ESTUARY, 
rma inal aaa cana Research Center, 
= ewater, M. 

"Correll, . J. Miklas, A. H. Hines, and J. J. 
Schator, 
Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. 1/2, p 63-86, tember 1987. 14 fig, 3 tab, 42 
ref. NSF Grants DEB-7911563, DEB-8207212, 
BSR-831648, and CEE-8219615. 


Descriptors: *Rhode River, *Acid rain, *Water- 
sheds, *Estuaries, *Water pollution sources, 
*Chesapeake Bay, *Water pollution effects, Aquat- 
ic environment, Estuarine environment, Ions, Hy- 
drogen ion concentration, Acidity, Aluminum, Ag- 
ricultural watersheds, Forest watersheds, Streams, 
Groundwater pollution, Aquatic animals, Frogs, 
Fish, Perch, Striped bass, Spawning. 


The Rhode River estuarine/watershed system is a 
tributary of Chesapeake Bay. Bulk precipitation 
pH in the spring season declined from 4.95 in 1974 
to 3.82 in 1981 and was 4.03 in 1985. The changes 
in pH of a forested primary stream were more 
related to changes in bulk a pH than 
were the changes in pH of agricultural streams, 
reflecting the importance of other major terrestrial 
sources of acidity on agricultural systems. Surges 
in acidity and dissolved total aluminum concentra- 
tion in primary (first-order) streams reached ex- 
tremes of pH 3.2 and 300 micrograms A\l/I. 
Higher-order streams had surges in acidity with 
pH minima < 5.0. Surges in acidity occurred 
during accelerated groundwater percolation fol- 
lowing storm events and did not coincide with 
surface runoff or snowmelt. One reason why 
groundwater is more acidic than surface runoff is 
that the vegetation exchanges hydrogen ions for 
alkaline cations in the soil and translocates these 
ions to the vegetational canopy. When it rains, 
hydrogen ions in the precipitation displace some of 
these cations, while groundwater is enriched in 
hydrogen ions. Although the source of dissolved 
aluminum is dissolution of clay minerals with 
atomic ratios of aluminum to silicate of 1:1, 1:2, or 
1:3, this ratio in stream water rapidly declined to 
1:1200 due to loss of aluminum. On average, forest 
drainage was the most acidic, the highest in dis- 
solved aluminum and the lowest in calcium. Surges 
in acidity were most severe from pastureland, and 
next most severe from cropland. Larval bioassays 
of acidity indicate negligible toxicity to spring 
peepers, significant toxicity to yellow perch, and 
drastic effects on striped bass at pH 5.0. (Author’s 
abstract) 

W88-07261 


ACIDIFICATION EFFECTS ON LARVAL 
STRIPED BASS, MORONE SAXATILIS IN 
BAY TRIBUTARIES: A 


Johns Hopkins Univ., Shady Side, MD. Aquatic 
Ecology Section. 

L. W. Hall. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. 1/2, p 87-96, September 1987. 4 tab, 46 ref. 
FWS Cooperative Agreements 14-16-0009-84-909 
and 14-16-0009-85-910. 


Descriptors: *Acid rain, *Water pollution effects, 
*Acidity, *Fish, *Anadromous fish, *Striped bass, 
*Chesapeake Bay, Estuaries, Tributaries, Susque- 
hanna River, Potomac River, Rappahannock 


Effects Of Pollution—Group 5C 


River, Water quality, Pollutants, Spawning, 
Larvae, Mortality, Toxicity, Chemical properties, 
Hydrogen ion concentration, Aluminum, Hard- 
ness. 


Reduced striped bass populations along the East 
Coast of the United States have prompted numer- 
ous studies to assess various factors contributing to 
the decline. Available data from on-site and labora- 
tory studies with striped bass in conjunction with 
water quality and contaminants data confirm that 
the eastern shore rivers of the Chesapeake Bay 
(Choptank, Nanticoke, and Pocomoke Rivers) are 
susceptible to acidic conditions. The Choptank and 
Nanticoke Rivers are significant striped bass 
spawning areas. Acidification conditions (low pH, 
aluminum, low hardness) were documented in 
these systems in 1984 at levels reported to cause 
high mortality to striped bass larvae. Striped bass 
populations in several western shore tributaries 
such as the Mattaponi, Pamunkey, Patuxent, and 
Rappahannock Rivers also appear to be vulnerable 
to acidic pH conditions. In-situ toxicity studies 
documenting actual striped bass larval mortality 
are lacking in these ene a based on 
laboratory data it app lly toxic 
acidic conditions can on “Although certain 
Chesapeake Bay spawning tributaries do exhibit 
acidic conditions during spawning other 
systems are resistant to acidification. The Chesa- 
peake and Delaware Canal, Elk River, and Susque- 
hanna River of the Upper e Bay and the 
Potomac River on the western shore appear to be 
resistant to reductions in pH. The upper Chesa- 
peake Bay and Potomac River are major striped 
bass spawning areas. Therefore, reduced striped 
bass production in these systems may be related to 
factors other than acidification. (Author’s abstract) 
W88-07262 





INFLUENCE OF PH ON THE TOXICITY OF 
ALUMINIUM AND OTHER INORGANIC CON- 
— TO EAST COAST STRIPED 
Columbia National Fisheries Research Lab., MO. 
D. R. Buckler, P. M. Mehrle, L. Cleveland, and F. 
J. Dwyer. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. 1/2, p 97-106, September 1987. 5 tab, 20 ref. 


Descriptors: *Acid rain effects, *Water pollution 
effects, *Water quality, *Hydrogen ion concentra- 
tion, *Acidity, *Toxicity, *Mortality, *Aluminum, 
*Fish, *Anadromous fish, *Striped bass, Chemical 
properties, Pollutants, Inorganic compounds, Estu- 
aries, Chesapeake Bay, Acid rain, Fish populations, 
Arsenic, Cadmium, Chromium, Copper, Lead 
Mercury, Nickel, Zinc, Salinity. 


The abundance of anadromous stocks of striped 
bass in the Chesapeake Bay region has declined 
since 1970. Various hypotheses bearing on possible 
causes of the decline have been proposed and 
tested. The effect of water quality variables, pH in 
particular, on the toxicity of known environmental 
contaminants to early life stages of striped bass was 
examined. The results of studies in which two life 
stages of striped bass were exposed to a series of 
aluminum concentrations at various pH levels in 
reconstituted soft fresh water indicated that the 
toxicity of aluminum was pH-dependent and that 
the toxicity of acidity was age-dependent. The 
toxicity of aluminum plus a mixture of inorganic 
contaminants (arsenic, cadmium, chromium, 
copper, lead, mercury, nickel, and zinc) to young 
striped bass in reconstituted soft fresh and reconsti- 
tuted saline water was also demonstrated to be age- 
and pH-dependent. Toxicity of the contaminants 
was increased with decreases of pH of the test 
waters. Toxicity from low pH was more severe 
upon younger fish. At 5 parts per thousand salinity, 
no mortality attributable to the inorganic contami- 
nant mixture plus aluminum occurred at concentra- 
tions up to twice those in fresh water. The interac- 
tion between low pH from acid deposition and 
inorganic contaminants should be considered as a 
possible factor contributing to the decline in abun- 
dance of east coast striped bass. (Shidler-PTT) 
W88-07263 
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CHRONIC TOXICITY OF AN ENVIRONMEN- 
TAL CONTAMINANT MIXTURE TO YOUNG 
(OR LARVAL) STRIPED BASS, 

National Fisheries Contaminant Research Center, 
Columbia, MO. 

P. M. Mehrle, L. Cleveland, and D. R. Buckler. 
Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. 1/2, p 107-118, September 1987. 3 fig, 4 tab, 15 
ref. 


Descriptors: *Water pollution effects, *Water qual- 
ity, *Toxicity, *Mortality, *Salinity, *Fish, *Anad- 
romous fish, *Striped bass, *Larvae, Aquatic envi- 
ronment, Chemical properties, Pollutants, Estu- 
aries, Chesapeake Bay, Potomac River, James 
River, Fish populations, Well water, Organic com- 
pounds, Hydrocarbons, Polychloronated Biphen- 
yls, Organic pesticides, Inorganic compounds, 
Spawning. 


Larvae of striped bass, Morone saxatilis, were ex- 
posed to a mixture of organic and inorganic con- 
taminants in fresh well water and 2/g | saline water 
for 30 days and 5 g/l saline water for 90 days. 
Environmental concentrations of organic and inor- 
ganic chemicals were estimated for the Chesapeake 
Bay area. Striped bass were exposed to the envi- 
ronmental concentration; 0.25, 0.5, 2, and 4 times 
the environmental concentration; and a solvent 
control to simulate potential conditions in their 
spawning and nursery habitats in Chesapeake Bay. 
The contaminant mixture was formulated to repre- 
sent mixtures of organic polynuclear aromatic hy- 
drocarbons, PCBs, organochlorine pesticides, and 
inorganic chemicals found in water samples from 
the Elk, Potomac, James, and Choptank Rivers in 
the Chesapeake Bay area. The sensitivities of 
striped bass as determined by survival depended on 
the characteristics of the exposure water. Larvae 
exposed in fresh well water were the most suscep- 
tible to the contaminant mixture; the 2 and 4 times 
environmental concentration treatments caused 
significant mortality within 30 days. In the 2 g/l 
salinity water, the 4 times environmental concen- 
tration treatment caused significant mortality after 
30 days of exposure. Larvae exposed to the con- 
taminant mixture for 90 days in the 5 g/I saline 
water incurred significant mortality in the 2 and 4 
times environmental contamination treatments. It is 
concluded that concentration of contaminants and 
salinity of the environment must both be consid- 
ered in evaluating the influence of environmental 
contaminants on the decline of striped bass along 
the east coast. (Author’s abstract) 

W88-07264 


EFFECTS OF COMBINATIONS OF HEAVY 
METALS ON HILL ACTIVITY OF AZOLLA 
PINNATA, 

Burdwan Univ. (India). Dept. of Botany. 

A. Sarkar, and S. Jana. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
No. 1/2, p 141-145, September 1987. 3 tab, 8 ref. 


Descriptors: *Water pollution effects, *Heavy 
metals, *Photosynthesis, *Photolysis, *Aquatic 
plants, *Floating plants, Mercury, Arsenic, Lead, 
Copper, Cadmium, Chromium, Water pollution, 
Pollutants, Plant physiology, Plant tissues, Inhibi- 
tion, Antagonistic effects, Synergistic effects. 


The effects of combinations of mercury, arsenic, 
lead, copper, cadmium, and chromium on Hill 
activity (photolysis of water, an important compo- 
nent of photosynthesis) were studied in Azolla 
pinnata. All combinations of heavy metals de- 
creased Hill activity of chloroplasts over control 
values. The effects were most pronounced with 
treatments of Hg+As+Pb+Cu+Cd+Cr and 
Hg+As+Pb+Cu+Cd. Due to antagonistic ef- 
fects, the degree of inhibition of Hill activity in A. 
pinnata by 2 or 3 metals in combination was less 
than the sum of the effects of the same metals 
applied individually. When 4 or more metals were 
applied in combination, the effect was greater than 
the sum of the effects of the individual metals, 
because of synergism. In general, the harmful ef- 
fects of the individual metals were found to be in 
the following order of decreasing severity: Cd > 
Hg > Cu > As > Pb > Cr. (Author’s vetted 
W88-07266 


STREAM TEMPERATURE INCREASES AND 
LAND USE IN A FORESTED OREGON WA- 
TERSHED, 

Oregon State Univ., Corvallis. Dept. of Forest 
Engineering. 

For primary bibliographic entry see Field 2E. 
W88-07273 


IMPACT OF NONCHLORINATED SECOND- 
ARY AND TERTIARY EFFLUENTS ON WARM 
WATER FISH CO} 

Environmental and Chemical Sciences, Inc., P.O. 
Box 1393, Aiken, South Carolina 29802. 

M. H. Paller, R. C. Heidinger, and W. M. Lewis. 
Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 65-76, February 1988. 1 fig, 6 tab, 15 ref. 


Descriptors: *Secondary wastewater treatment, 
*Chlorination, *Toxicity, *Fish populations, *Pop- 
ulation exposure, ‘*Lethal limit, *Tertiary 
wastewater treatment, *Water pollution effects, 
Wastewater treatment, Water chemistry, Sand fil- 
ters, Nitrification, Fish. 


The fish communities in three sewage receiving 
Illinois streams were monitored by electrofishing 
as treatment changed from secondary with chlorin- 
ation to secondary without chlorination to tertiary 
without chlorination over a 40-month period. Deg- 
radation of the fish communities was severe during 
the secondary treatment/chlorination period. 
When treatment was changed to secondary with- 
out chlorination, strong improvements occurred in 
the fish communities of all streams, and degrada- 
tion could no longer be demonstrated on the basis 
of species number. The onset of tertiary treatment 
resulted in few additional changes in the fish com- 
munities, with the possible exception of increased 
abundance of several species of minnows. Tertiary 
treatment consisted of nitrifications, sand filtration, 
and, in two streams, phosphorus removal. (Au- 
thor’s abstract) 
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ENVIRONMENTAL IMPACT ASSESSMENT 
OF THE DISCHARGE OF THE EFFLUENT 
FROM THE FARO WASTE STABILIZATION 
PONDS INTO THE RIA FORMOSA, AL- 
GARVE, PORTUGAL, 

PROCESL, Engenharia Hidraulica e Ambiental, 
Lda., 67 Rua Castilho, 4th 1200 Lisboa, Portugal. 
M. A. S. Pereira, and L. Machado. 

Water Science and Technology WSTED4, Vol. 
19, No. 12, p 337-339, 1987. 


Descriptors: *Water pollution effects, *Path of pol- 
lutants, *Wastewater treatment, *Stabilization 
ponds, *Ponds, *Biological wastewater treatment, 
*Environmental impact, Stabilization lagoons, Ria 
Formosa, Portugal, Salinity, Nutrients, Pathogens, 
Wetlands, Bacteria, Marshes, Wastewater pollu- 
tion, Shellfish. 


The effects of effluent discharge from a proposed 
stabilization pond treatment system into the Ria 
Formosa, Portugal, were studied. This nature re- 
serve area is a shallow coastal water body of high 
ecological, economic, and touristic value. It re- 
ceives little freshwater contribution except in Oc- 
tober through April. Presently, the inner zones of 
the Ria, which are not flushed during the tidal 
changes, are odorous and have high bacterial 
counts from crude domestic sewage disposal. Po- 
tential impacts of effluent discharge on the Ria 
Formosa are (1) decrease of salinity near the dis- 
charge, (2) increase of nutrients near the discharge, 
and (3) microbial contamination, especially of 
shellfish. (Cassar-PTT) 
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SHORELINE IMPACT FROM OCEAN WASTE 
DISCHARGES, 

California Inst. of Tech., Pasadena. W.M. Keck 
Lab. of Hydraulics and Water Resources. 

For primary bibliographic entry see Field 5E. 
W88-07429 


EVALUATION OF THE EQUILIBRIUM CAL- 
CULATIONS WITHIN ACIDIFICATION 


MODELS: THE EFFECT OF UNCERTAINTY 
IN MEASURED CHEMICAL COMPONENTS, 
Syracuse Univ., NY. Dept. of Civil Engineering. 
W. D. Schecher, and C. T..Driscoll. 

Water Resources Research WRERAO, Vol. 24, 
No. 4, p 533-540, April 1988. 4 fig, 2 tab, 31 ref. 


Descriptors: *Acid rain, *Model studies, *Water 
pollution effects, *Water chemistry, *Aluminum, 
*Sulfates, Hydrogen ion concentration, Calibra- 
tions, Rainfall, Adirondacks. 


There is much concern over the effects of acidic 
deposition on soils and drainage waters. To under- 
stand better the processes regulating the acidifica- 
tion of surface waters, computer models have been 
developed which utilize equilibrium calculations to 
predict the concentration of chemical parameters 
such as pH, acid neutralizing capacity, dissolved 
inorganic carbon, A! and 2-). A chemical 
equilibrium model (ALCHEMI) was used to 
evaluate the effect of uncertainty in the measure- 
ment of chemical constituents on thermodynamic 
calculations. The water chemistry data used for 
this analysis were collected as part of the —— 
Integrated Lake-Watershed Acidification Study, 
which included 17 lake-watershed systems from 
the New York Adirondack region. For calcula- 
tions where pH was not allowed to vary (fixed pH 
calculations), uncertainty in Al speciation was 
small (maximum of 7%) and largely due to impre- 
cision in the measurement of total F and pH. When 
calculations were made from electroneutrality 
based on measured constituents (variable pH calcu- 
lations), most of the uncertainty associated with 
the values of output parameters was due to impre- 
cision in the determination of SO4(2-). (Author’s 
abstract) 

'W88-07443 


ZOOPLANKTON-MEDIATED TRANSITIONS 
BETWEEN N- AND P-LIMITED ALGAL 
GROWTH, 


Notre Dame Univ., IN. Dept. of Biological Sci- 


ences. 
J. J. Elser, M. M. Elser, N. A. MacKay, and S. R. 
ter. 


Carpenter. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 1, p 1-14, January 1988. 9 fig, 2 tab, 45 ref. 
NSF Grants BSR 83-08918 and BSR 86-06271. 


Descriptors: *Limnology, ‘*Cycling nutrients, 
*Zooplankton, *Algal growth, *Limiting nutrients, 
*Water pollution effects, Nitrogen, Phosphorus, 
Plant physiology, Biomass, Nutrients, Lakes. 


Limitation of algal growth by nitrogen and phos- 
phorus was assessed in three north-temperate lakes 
with physiological bioassays and nutrient enrich- 
ment experiments. In addition, mesocosm experi- 
ments were performed in the three lakes to exam- 
ine the effects of nutrient enrichment and zoo- 
lankton biomass and size on algal nutrient status. 
fn situ indicators of N and P availability were 
inversely related in magnitude and transitions be- 
tween N and P limitation were abrupt. Physiologi- 
cal bioassay results did not indicate simultaneous 
limitation by N and P. However, limited responses 
to single-nutrient enrichment and pronounced re- 
sponses to simultaneous Na and P addition in en- 
richment experiments suggested that potential limi- 
tation by the secondary nutrient was usually in 
close proximity to limitation by the primary nutri- 
ent. Transitions between N and P limitation closely 
accompanied major shifts in the zooplankton com- 
munity. The importance of the zooplankton com- 
munity in regulating the relative degree of N or P 
limitation was confirmed by the mesocosm experi- 
ments, which demonstrated that transitions be- 
tween algal N or P limitation could be induced by 
manipulations of zooplankton biomass or size. This 
result supports a hierarchical view of the function 
of planktonic systems, in which biotic interactions 
structure the response of the algal community to a 
given nutrient load. (Author’s abstract) 
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“EVIDENCE FOR A MATERNAL YOLK 


FACTOR ASSOCIATED WITH INCREASED 
TOLERANCE AND RESISTANCE OF FERAL 





WHITE SUCKER Sane COPPER, COMMER- 
SONI TO WATERBORNE COPP' 

Waterloo Univ. (Ontario). a t. of Biclogy. 

K. R. Munkittrick, and D. G. Dixon. 
Ecotoxicology and Environmental Safety 
EESADV, Vol. 15, No. 1, p 7-20, February 1988. 
4 fig, 5 tab, 34 ref. 


Descriptors: *Water pollution effects, *Population 

bearer ha *Reproduction, *Heavy metals, *Fish 

Lom gro *Sucker, *Copper, *Zinc, *Maternal 
ik factor, Survival, Tolerance, Larvae. 


White suckers, collected from lakes containing ele- 
vated levels of copper (12 micro ) and zinc 
(250 micro ), were evaluated for reproduc- 
tive performance, growth and survival of the 
larvae, and tolerance of the larvae to waterborne 
copper. Fertilization success was not impaired in 
white suckers from contaminated sites; metal-ex- 

males performed better than control males in 
ertilization trials with control eggs. Larvae 
hatched from eggs collected at contaminated sites 
and fertilized in clean water were smaller, devel- 
oped at a slightly increased rate, and exhibited 
poorer growth and survival than larvae from con- 
trol sites. Larvae showed significant changes in 
resistance and tolerance to copper with age. 
During the period of endogenous nutrition, larvae 
from eggs taken at contaminated sites showed in- 
creased resistance and tolerance to waterborne 
copper relative to controls. The effect was not 
seen in larvae at first feeding, at ages older than 4 
days after the onset of feeding (25 days posthatch) 
or in larvae hatched from control eggs fertilized 
with sperm from males taken at contaminated sites. 
This study provides evidence for a maternal yolk 
factor associated with increased tolerance and re- 
sistance of larvae to copper. (Author’s abstract) 
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SUBLETHAL EFFECTS OF TETRACHLORO- 
1,2-BENZOQUINONE - A COMPONENT IN 
BLEACHERY EFFLUENTS FROM PULP 
MILLS - ON VERTEBRAL QUALITY AND 
PHYSIOLOGICAL PARAMETERS IN FOUR- 
HORN SCULPIN, 

National Swedish Environmental Protection 
Board, The Lab. for Aquatic Toxicology, Studs- 
vik, S-611 82 Nykoping, Sweden. 

B. E. Bengtsson, A. Larsson, A. Bengtsson, and L. 

Renberg. 

Ecotoxicology and Environmental Safety 
EESADV, Vol. 15, No. 1, p 62-71, February 1988. 
4 tab, 29 ref. 


Descriptors: *Water pollution effects, *Population 
exposure, *Organic compounds, *Fish physiology, 
*Pulp wastes, *Quinones, *Sculpin, Enzymes, 
Amino acids, Fish. 


The effects of tetrachloro-1,2-benzoquinone 
(TCQ), a component in bleached kraft mill ef- 
fluents (BKME), on vertebral and physiological 
parameters were investigated in juvenile fourhorn 
sculpin, Myoxocephalus quadricornis L. After 
about 4.5 months of exposure to 0.1 and 0.5 mg 
TCQ/liter in 7 0/oo salinity brackish water, the 
fish demonstrated vertebral deformities, aberrant 
mechanical properties of the vertebrae, effects on 
white and red blood cell counts, enhanced activity 
of delta-aminolevulinic acid dehydratase in eryth- 
rocytes, and increased levels of ascorbic acid in the 
liver. All of the effects are qualitively similar to 
those observed in fish exposed in the laboratory to 
complex BKME and in feral fish in the receiving 
body of water from kraft pulp mills. The complex 
BKME cause a more multifarious response pattern 
and some typical effects of BKME on fish did not 
appear after long-term TCQ exposure. (See also 
'W88-07475) (Alexander-PTT) 
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GROWTH OF DAPHNIA MAGNA EXPOSED 
TO MIXTURES OF CHEMICALS WITH DI- 
VERSE MODES OF ACTION, 

Dept. of Veterinary Pharmacology, Pharmacy and 
Toxicology, Univ. of Utrecht, P.O. Box 80176, 
3508 TD Utrecht, The Netherlands. 

J. W. Deneer, W. Seinen, and J. L. M. Hermens. 
Ecotoxicology and Environmental Safety 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


EESADYV, Vol. 15, No. 1, p 72-77, February 1988. 
2 fig, 2 tab, 21 ref. 


Descriptors: *Water pollution effects, *Population 
exposure, *Organic compounds, *Toxicity, *Daph- 
nia, *Growth, Additivity. 


Concentrations causing inhibition of growth of 
Daphnia magna after 16 days of exposure were 
determined for nine chemicals that presumably act 
through different modes of action. The j joint toxic 
effect of a mixture of these chemicals was nonaddi- 
tive. When lethality was used, the joint toxicity 
closely corresponded to concentration addition. 
The additivity was substantially lowered when 
ECS0 repro was used as the parameter. The use of 
the somewhat more sensitive EC10gr led to an 
even smaller degree of additivity. The results seem 
to support the belief that, when dealing with com- 
pounds acting through different mechanisms, an 
increase of the sensitivity of the parameter studied 
will lead to a decrease of the additivity in the joint 
action of the mixture. (Alexander-PTT) 
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TOXICITY OF CHLORPYRIFOS, ENDRIN, OR 
FENVALERATE TO FATHEAD MINNOWS 
ee: EPISODIC OR CONTINUOUS 
U.S. Environmental Protection Agency, Environ- 
mental Research Lab.-Duluth, 6201 Congdon Bou- 
levard, Duluth, Minnesota 55804. 

A. W. Jarvinen, D. K. Tanner, and E. R. Kline. 
Ecotoxicology and Environmental Safety 
EESADV, Vol. 15, No. 1, p 78-95, February 1988. 
6 fig, 6 tab, 48 ref. 


Descriptors: *Water pollution effects, *Population 
exposure, *Toxicity, *Organic compounds, *Min- 
nows, *Pesticides, Fish physiology, Water quality. 


Fathead minnow larvae (Pimephales promelas) 
were exposed to three individual pesticides during 
brief or continuous exposure in 96-hr and 28- to 30- 
day toxicity tests. Continuous exposure 96-hr LCS50 
values for chlorpyrifos, endrin, and fenvalerate 
were 122.2, 0.7, and 0.85 micrograms/L, respec- 
tively. Continuous exposure chronic effect concen- 
trations were chlorpyrifos, 2.1 micrograms/L (in- 
creased deformities); endrin, 0.38 micrograms/L 
(reduction in growth); and fenvalerate, 0.36 micro- 
grams/L (reduction in survival and growth). Brief 
exposure chronic test results indicated that fathead 
minnow exposure to chlorpyrifos for as few as 5 hr 
at a concentration similar to a continuous exposure 
96-hr LCSO value resulted in increased deformities 
and a reduction in growth, whereas a 48-hr expo- 
sure at a concentration similar to a continuous 
exposure 96-hr LCS0 value was required to cause a 
reduction in growth for endrin and a reduction in 
survival and growth for fenvalerate. It is suggested 
that although constant exposure laboratory tests 
are essential for hazard assessment, the relation- 
ships of — duration and toxicant intensity to 
ecotoxic effects are necessary for reliable risk as- 
sessments and implementation of water quality 
standards. (Author’s abstract) 

W88-07474 


LONG-TERM EFFECTS OF BLEACHED 
KRAFT MILL EFFLUENTS ON RED AND 
WHITE BLOOD CELL STATUS, ION BAL- 
ANCE, AND VERTEBRAL STRUCTURE IN 
FISH, 

Dept. of Zoophysiology, Uppsala Univ., Box 560, 
S-751 22 Uppsala, Sweden. 

J. Hardig, T. Andersson, B. E. Bengtsson, L. 
Forlin, and A. Larsson. 

Ecotoxicology and Environmental Safety 
EESADV, Vol. 15, No. 1, p 96-106, February 
1988. 1 fig, 7 tab, 27 ref. 


Descriptors: *Water pollution effects, *Population 
exposure, *Organic compounds, *Fish physiology, 
*Pulp wastes, *Sculpin, Bioindicators. 


In a laboratory investigation fourhorn sculpin 
(Myoxocephalus quadricornis) were exposed for 5- 
9 months to wastewater from pine and birch lines 
from a bleached kraft pulp plant. This long-term 
exposure to bleached kraft mill effluent (BKME) 


Effects Of Pollution—Group 5C 


affected the hematology, the ion balance, and the 
vertebral structure. Decreased values for hemato- 
crit and hemoglobin and a reduced red blood cell 
count, as well as increased levels of methemoglo- 
bin, indicated disturbances in the red blood cell 
status. The white blood cell picture was not signifi- 
cantly affected by the BKME exposure. Decreased 
levels of potassium and chloride ions in the blood 
plasma in some of the exposed fish suggest an 
impaired ability to maintain ion homeostasis. Ele- 
vated frequencies of vertebral deformations in fish 
exposed to BKME confirm previous observations 
of vertebral damage in feral fourhorn sculpin 
caught in the receiving body of water of the same 
bleached kraft pulp industry. Many of the param- 
eters analyzed in this investigation may be used as 
health indicators in future laboratory and field 
studies on fish exposed to BKME. (Author’s ab- 
stract) (See also W88-07472) 
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APPLICATION OF NONLINEAR OPTIMIZA- 
TION TO WATER QUALITY, 

Waterloo Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5G. 
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EFFECTS OF CHEMICAL STRESS ON THE 
POPULATION DYNAMICS OF DAPHNIA 
MAGNA: A COMPARISON OF TWO TEST 
PROCEDURES, 

Ministry of Transport and Public Works, Lelystad 
(Netherlands). Lab. for Ecotoxicology. 

C. J. Van Leeuwen, G. Niebeek, and M. 

Rijkeboer. 

Ecotoxicology and Environmental Safety 
EESADYV, Vol. 14, No. 1, p 1-11, August 1987. 5 
fig, 5 tab, 20 ref. 


Descriptors: *Water pollution effects, *Growth 
rates, *Daphnia, *Toxicity, *Population exposure, 
*Fertility, Heavy metals, Organic compounds, 
Population dynamics, Crustaceans. 


Ten substances were tested to compare two meth- 
ods that can be used in chronic toxicity studies 
with the Cladoceran Daphnia magna. In semistatic 
experiments with cohorts (life-table studies) surviv- 
al appeared to be a dominant factor in exponential 
population growth. Specific inhibition of reproduc- 
tion as a result of toxic stress was observed only in 
tests with bromide and 2,4-dichloroaniline. For 
some substances (cadmium, bichromate, metavana- 
date, and bromide) individual growth (carapace 
length) was found to be a sensitive parameter. In 
intermittent-flow experiments with small expand- 
ing populations the yield (carrying capacity) 
proved to be a highly sensitive parameter, prob- 
ably owing to the fact that in these tests popula- 
tions grow logistically, i.e., become additionally 
stressed by food limitation. Chemically induced 
reductions in food ingestion and conversion effi- 
ciency may thus become very predominant. In 
view of the place of these crustaceans in the food 
web such reductions in the carrying capacity 
would seem to be of great ectoxicological impor- 
tance. (Author’s abstract) 
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TOXICITY OF NICKEL AND SILVER TO 
NOSTOC MUSCORUM: INTERACTION WITH 
ASCORBIC ACID, GLUTATHIONE, AND 
SULFUR-CONTAINING AMINO ACIDS, 
Banaras Hindu Univ., Varanasi (India). Centre for 
Advanced Study in Botany. 

L. C. Rai, and M. Raizada. 

Ecotoxicology and Environmental Safety 
EESADYV, Vol. 14, No. 1, p 12-21, August 1987. 3 
fig, 3 tab, 18 ref. 

Descriptors: *Nostoc, *Water pollution effects, 
*Toxicity, *Population exposure, *Morbidity, 
*Nickel, *Silver, Metabolism, Enzymes, Amino 
acids, Detoxification, Bacteria, Cyanophyta. 


Exposure of Nostoc muscorum to different con- 
centrations of Ni and Ag brought about reductions 
in growth, carbon fixation, heterocyst production, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


and nitrogenase activity and increase in the loss of 
ions (K+, Na+). In an attempt to ameliorate the 
toxicity of test metals by ascorbic acid, glutathi- 
one, and sulfur-containing amino acids (L-cysteine 
and L-methionine), it was found that the level of 
protection by ascorbic acid and glutathione was 
more for Ag than Ni. However, metal-induced 
inhibition of growth and carbon fixation was equal- 
ly ameliorated by methionine. But the level of 
protection by cysteine was quite different, ie., 
27% for Ni and 22% for Ag. Protection of metal 
toxicity in N. muscorum by amino acids lends 
further support to self-detoxifying ability of cyano- 
bacteria because they are known to synthesize all 
essential amino acids. (Author’s abstract) 
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GAMMA-BHC- AND CYTHION-INDUCED AL- 
TERATIONS IN LIPID METABOLISM IN A 
FRESHWATER CATFISH, CLARIAS BATRA- 
CHUS, DURING DIFFERENT PHASES OF ITS 
ANNUAL REPRODUCTIVE CYCLE, 

Banaras Hindu Univ., Varanasi (India). Dept. of 
Zoology. 

B. Lal, and T.,P. Singh. 

Ecotoxicology and Environmental Safety 
EESADYV, Vol. 14, No. 1, p 38-47, August 1987. 4 
fig, 30 ref. Grant-in-aid for research from HCS/ 
DST/928/80 and ICAR-PL-480 Project Now. IN- 
ARS-213, New Delhi. 


Descriptors: *Fertility, *Chlorinated hydrocar- 
bons, *Melathion, *Water pollution effects, *Me- 
tabolism, *Catfish, *Pesticides, Population expo- 
sure, Biological studies, Spawning, Chemical ef- 
fects, Fish physiology. 


Specimens of either sex of the freshwater catfish 
Clarias batrachus were exposed to safe and suble- 
thal concentrations of gamma-BCH (1,2,3,4,5,6- 
hexachlorocyclohexane) (2 and 8 ppm) and Cyth- 
ion (malathion) (1 and 4 ppm) for 4 wk during 
different phases of the annual reproductive cycle. 
Their effects on various lipid fractions, viz., trigly- 
cerides (TG), phospholipids, free cholesterol, and 
esterified cholesterol, were studied in liver, plasma, 
gonads, and muscle. These pesticides suppressed 
the level of hepatic TG in females during the 
preparatory, prespawning, and postspawning 
phases, while during the spawning phase they stim- 
ulated an increase in its level. However, in males, 
these pesticides were ineffective in having any 
effect on liver TG during the spawning and post- 
spawning phases, but in the preparatory phase, as 
with the female, they increased its levels, while in 
the prespawning phase they decreased liver TG 
levels. Hepatic phospholipid biosynthesis was im- 
paired by gamma-BHC but cythion had no effect 
on it. Cholesterol biosynthesis as such appeared to 
be unaffected by these pesticides but the dynamics 
of free and esterified cholesterol levels were dis- 
turbed in response to Cythion and gamma-BHC. 
These pesticides greatly reduced the mobilization 
of these hepatic lipids to gonads. Muscle lipids 
were least affected by these pesticides. (Author’s 
abstract) 

W88-07498 


EFFECT OF SAFE CONCENTRATIONS OF 


FRESHWATER MURREL, 
CHANNA PUNCTATUS (BL.): A MORPHOLOG- 
ICAL STUDY, 
Punjab Agricultural Univ., 
Dept. of Zoology. 
P. K. Saxena, and K. Mani. 
Ecotoxicology and Environmental Safety 
EESADV, Vol. 14, No. 1, p 56-63, August 1987. 
12 fig, 1 tab, 20 ref. 


Ludhiana (India). 


Descriptors: *Water pollution effects, *Population 
exposure, *Fertility, *Organic pesticides, *Fish, 
Spawning, Chemical effects, Biological studies, 
Morbidity, Organophosphorus pesticides, Carba- 
mate pesticides: 


The effects of safe concentrations of fenitrothion 
50% E.C., an organophosphate, and carbofuran 
3%, a carbamate, on testicular recrudescence of 
Channa punctatus during the maturing, prespawn- 
ing, and spawning phases (15th April through 12th 


August, 1980) of the. annual reproductive cycle 
have been studied. The results reveal that com- 
pared to the carbofuran treatment, the fenitrothion 
treatment was more effective in lowering testicular 
weights. Furthermore, the carbofuran treatment 
delayed the formation of spermatids and sperm, 
since their occurrence in the testes was observed at 
90 days of exposure, but at 60 days of exposure in 
the control fish. The fenitrothion treatment not 
only delayed the formation of spermatids, but also 
arrested the formation of sperm, since most of the 
spermatids had undergone necrosis. The exposure 
for 120 days to safe concentrations of carbofuran/ 
fenitrothion also resulted in the necrosis of sperma- 
togonia and spermatogenetic stages were observed 
in the testes of the treated fish. The occurrence of 
such empty lobules, however, was relatively great- 
er in the fenitrothion-treated fish. The formation of 
the collagenous capsules around the necrotic germ 
cells was #lso observed in the treated fish testes. 
The interstitial (Leydig) cells were in the involuted 
condition in the treated fish testes, but active in the 
control fish. (Author’s abstract) 
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FATHEAD MINNOW FHM CELLS FOR USE 
IN IN VITRO CYTOTOXICITY ASSAYS OF 
AQUATIC POLLUTANTS, 

Rockefeller Univ., New York. Lab. Animal Re- 
search Center. 

For primary bibliographic entry see Field 5A. 
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UPTAKE AND LOSS OF DISSOLVED CADMI- 
UM BY THE STICKLEBACK, GASTEROSTEUS 
ACULEATUS L., 

Queen Elizabeth Coll., London (England). 

J. A. O. Oronsaye. 

Ecotoxicology and Environmental Safety 
EESADV, Vol. 14, No. 1, p 88-96, August 1987. 7 
fig, 1 tab, 19 ref. 


Descriptors: *Water pollution effects, *Population 
exposure, *Metabolism, *Absorption, *Bioaccumu- 
lation, *Cadmium, *Zinc, *Fish populations, 
Heavy metals, Stickleback. 


The whole-body uptake of cadmium by the three- 
spined stickleback (Gasterosteus aculeatus) has 
been measured after exposure of fish to 2.5 and 5.0 
mg Cd(2+)/liter hard water and equal amounts of 
2.0 mg Cd(2+) plus 2 mg Zn(2+)/leter and 4.0 
mg Cd(2+) plus 4.0 mg Zn(2+)/liter hard water, 
respectively. Fish absorbed and retained cadmium 
while the uptake and accumulation of zinc was 
depressed. The loss of absorbed cadmium was 
quicker in fish previously exposed to cadmium plus 
zinc solutions used together. Cadmium depresses 
the uptake zinc when present together. Since zinc 
is an essential element, its displacement will induce 
a state of zinc deficiency. It is conceivable that 
even though cadmium may be lost to fish after 
exposure to cadmium and zinc together, the bound 
cadmium not lost may continue to displace more 
zinc and this may eventually kill the fish through 
cadmium poisoning. (Freidmann-PTT) 
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EVALUATION OF THE GREAT LAKES NEAR- 
SHORE INDEX, 

Dept. of Environmental Health, College of Public 
— P.O. Box 26901, Oklahoma City, OK 
For primary bibliographic entry see Field 2H. 
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COMMUNITY DEGRADATION INDEX: A 
NEW METHOD FOR ASSESSING THE DETE- 
RIORATION OF AQUATIC HABITATS, 
Estuaries and Coastal Processes Division, The Na- 
tional Institute for Water Research, P.O. Box 
17001, Congella 4036, Republic of South Africa. 
A. E. Ramm. 

Water Research WATRAG, Vol. 22, No. 3, p 293- 
301, March 1988. 5 fig, 1 tab, 22 ref. 


Descriptors: *Water pollution effects, *Streams, 
* Aquatic habitats, *Pollution index, *Degradation, 
Habitats, Fish, Community degradation index, 


Cuyahoga River, Ohio, Species diversity, Species 
composition, Model studies. 


The community degradation index was developed 
as a simple method for evaluating stream habitats 
by comparing them with a theoretical (ideal) situa- 
tion. No degradation was indicated by 0; total 
degradation, by 10. The concept and mathematical 
expression of this index was new. It was designed 
to eliminate subjective decision making regarding 
the sensitivity of a particular species of biological 
assemblage to a pollutant or mix of pollutants. 
When applied to data from the Cuyahoga River, 
Ohio, close agreement was obtained between com- 
munity degradation as expressed by the index and 
field observations. The Cuyahoga Basin, known as 
a polluted area, had a high index of 6.0 (range, 9.3 
in the main stem to 2.1 in the upper reaches), 
compared with a rural river 30 miles to the east, 
with an index of 3.4. The river reaches with the 
highest index numbers were those into which 
waste is commonly discharged. (Cassar-PTT) 
W88-07540 


FAILURE OF SPRING TURNOVER IN ONON- 
DAGA LAKE, NY, U.S.A., 

Upstate Freshwater Inst., Inc., Syracuse, NY. 

S. W. Effler, and M. G. Perkins. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 3, p 285-291, July 1987. 3 fig, 13 ref. 


Descriptors: *Onondaga Lake, *Limnology, 
*Turnover, *Oxygen depletion, *Water pollution 
effects, Ice-water interfaces, Alkaline water, Indus- 
trial wastewater, Lakes, Ice breakup. 


Onondaga Lake, N.Y., failed to turnover in the 
spring of 1986 because of the strong chemical 
stratification under the ice that develo as a 
result of ionic discharges from an alkali plant. This 
stratification had a negative impact on the O2 
resources of the lake, as the lower depleted layers 
of the lake were not replenished with O2. Anoxia 
and anaerobiesis in the bottom water expanded 
following ‘ice-out’. Comparison of characteristics 
observed for the winter through spring interval of 
1986 with historic data indicates Onandaga Lake 
has failed to experience spring turnover in a 
number of years (approximately 7 of the last 18 yr) 
because of the ionic discharges from the alkali 
plant. (Author’s abstract) 
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ACID PULSES FROM SNOWMELT AT ACIDIC 
CONE POND, NEW HAMPSHIRE, 

IEP, Inc., Northborough, MA. 

S. F. Baird, D. C. Buso, and J. W. Hornbeck. 
Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 3, p 325-338, July 1987. 7 fig, 1 tab, 31 ref. 


Descriptors: *Seasonal variation, *Acid pulses, 
*Snowmelt, *Cone Pond, *Limnology, *Water 
pollution effects, *Acid rain, Water chemistry, Hy- 
drogen ion concentration, Pollution load, Snow, 
Ponds, Thaw, Sulfates, Aluminum, Nitrates, Slush, 
Ice, Alkaline water, Acidic water. 


A study was undertaken to examine whether ‘acid 
pulses’ from snowmelt created permanent changes 
in a pond’s chemistry. Water samples were collect- 
ed from clearwater acidic Cone Pond in the White 
Mountain National Forest, New Hampshire. The 
pond, inlet, and outlet were intensively sampled 
throughout winter and early spring 1983-84. 
Thaws brought more H(+) into upper waters of 
the pond, but most was gone within a week. In 
contrast, SO4(2-) and Al showed dilution with 
increased streamflow into the pond, and NO3(-) 
was only detected in ice, slush, and surface waters. 
Bottom waters were anoxic throughout the winter 
and had pH 6.0 compared to 4.7 for most of the 
water column. Alkalinity at the bottom rose from 0 
in November 1983 to 190 micro-eq/L in April 
1984. Between November and April the pond 
gained Al but lost SO4(2-) and H(+). Most of the 
Al gain came after ice-out when loading through 
the inlet increased, but during the final snowmelt a 
temporary increase in Al concentration was also 
seen _—— the water column. (Author’s ab- 
stract 
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HEMATOLOGICAL AND PATHOLOGICAL 
EFFECTS OF CHROMIUM TOXICOSiS IN 
THE FRESHWATER FISH, BARBUS CON- 
CHONIUS HAM, 

Kumaun Univ., Naini Tal (India). Dept. of Zoolo- 


y. 

a S. Gill, and J. C. Pant, 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
pb 3/4, p 241-250, October 1987. 16 fig, 2 tab, 20 


Descriptors: *Water pollution effects, *Chromium, 
*Tissue analysis, *Toxicity, *Fish, Animal physiol- 
ogy, Population exposure, Heavy metals, Animal 
pathology, Hematology, Blood. 


Experimental exposure to Cr(VI) induced anoma- 
lies in the peripheral blood and tissues of a fresh- 
water fish, Barbus conchonius. Clinical findings in 
the blood corpuscles included swelling of erythro- 
cytes, numerous circulating polychromatophils, 
and vaculation of large lymphocytes during acute 
exposure. Poikilocytosis, severe cytoplasmic va- 
cuolation and deterioration of cytoplasmic mem- 
brane in erythrocytes occurred following chronic 
exposure. Significant polycythemia with collateral 
rise in hemoglobin (Hb) and hematocrit (Hct) were 
manifest in the acutely intoxicated fish. By con- 
trast, chronic exposure caused marked erythro- 
ares and an accompanying reduction in Hb and 
ict values. Leucocyte su ulations showed an 
initial rise and then a fall in the thrombocytes 
together with a significant lymphocytosis, neutro- 
penia, and basophilia. Pathological changes were 
observed in the gills, kidneys, and liver of Cr- 
exposed fish. (Author’s abstract) 
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TRACE METALS IN FISH EXPOSED TO AS- 
IMENTS, 


BESTOS RICH SED. 

British Columbia Univ., Vancouver. Westwater 
Research Centre. 

For primary bibliographic entry see Field 5B. 
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BEHAVIORAL RESPONSES OF A MARINE 
BIVALVE (VENUS VERRUCOSA) TO POLLU- 
TION BY PETROLEUM HYDROCARBONS, 
Malta Univ., Msida. Dept. of Mathematics and 
Science. 

V. Axiak, and J. J. George. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
3 3/4, p 395-410, October 1987. 7 fig, 3 tab, 18 
ref. 


Descriptors: *Water pollution effects, *Oil pollu- 
tion, *Bivalves, *Hydrocarbons, *Clams, Tissue 
analysis, Population exposure, Animal physiology, 
Animal pathology, Oil. 


The effects of exposure to petroleum hydrocarbons 
(PHC) on the burrowing behavior, valve activities 
and siphonal and foot reactions of the clam, Venus 
verrucosa were investigated in a series of laborato- 
ry experiments. Such exposure did not significantly 
alter the burrowing activities of this species. The 
foot, siphons and mantle folds failed to respond 
both to low and high concentrations of PHC. After 
130 day of exposure to 100 micrograms/L of 
water-accommodated fractions of oil, both the re- 
sponse time and the recovery period of the si- 
phonal response to light stimuli were significantly 
prolonged. Increased valve activities were also 
recorded. This suggests that exposure to oil inter- 
feres with the animal’s normal neurophysiological 
activities. Increase valve opening resulted in more 
intimate exposure of the body parts to oil which 
produces important deleterious effects on this spe- 
cies. (Alexander-PTT) 
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BULK SEDIMENT BIOASSAYS WITH FIVE 
SPECIES OF FRESH-WATER OLIGO- 
CHAETES, 

National Swedish Environmental Protection 
Board, Environmental Quality Lab., Freshwater 
Section, Box 8005, S-750 08 Uppsala, Sweden. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


T. Wiederholm, A.-M. Wiederholm, and G. 
Milbrink. 

Water, Air, and Soil Pollution WAPLAC, Vol. 36, 
ih 1/2, p 131-154, November 1987. 8 fig, 5 tab, 33 
ref. 


Descriptors: *Lake sediments, *Water pollution ef- 
fects, *Tubificids, *Analytical methods, *Popula- 
tion exposure, *Toxicity, *Bioassay, *Oligo- 
c Animal physiology, Microbiological stud- 
ies, Reproduction, Heavy metals, Trophic level, 
Food habits, Lakes, Sediments. 


A semistatic test procedure was developed to 
measure the toxicity of contaminated sediments. 
Tubifex tubifex, Limnodrilus hoffmeisteri, L. ude- 
kemianus, L. claparedeanus, and Potamothrix ham- 
moniensis were cultured in unpolluted and various- 
ly polluted lake sediments for 0.5 to 1.5 yr at 20 
deg C with and without additions of food. Growth 
and reproduction were generally affected earlier 
than survival in sediments polluted by heavy 
metals. The worms were generally much more 
sensitive to pollutants in sediments from oligotro- 
phic'to mesotrophic lakes than in those from eutro- 
phic lakes. ot of Pass mone the re- 
S| to jutants. (Author’s abstract 
Wa8-07611. 


EFFECT OF TOXICANTS ON ALGAL SINKING 
RA 


Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

C. M. Pekkala, and B. Koopman. 

Water, Air, and Soil Pollution WAPLAC, Vol. 36, 
= 1/2, p 155-162, November 1987. 4 fig, 1 tab, 27 
ref. 


Descriptors: *Water pollution effects, *Analytical 
methods, *Toxicity, *Scenedesmus, *Chlorine, 
*Copper, *Algae control, Water treatment, 
Wastewater treatment, Population exposure, 
Algae, Flocculation. 


A fluorometric technique was used to measure 
sinking rates of Scenedesmus acuminatus following 
exposure to Cl and Cu. Observed rates became 
larger in proportion to chemical dosage. The maxi- 
mum values were 6.4 x ambient at 7.5 g/cu m 
chlorine and 7.0 x ambient at 40 g/cu m Cu. In 
comparison, a maximum increase in sinking rate of 
5.4 x ambient was achieved with 49 g/cu m alum. 
Microscopic observations indicated that cell lysis 
and flocculation resulted from exposure of algal 
cells to toxicants. (Author’s abstract) . 
W88-07612 


EFFECTS OF SEDIMENT AND CONTAMI- 

NATED SEDIMENT ON STRUCTURAL AND 

FUNCTIONAL COMPONENTS OF EXPERI- 

MENTAL STREAM ECOSYSTEMS, 

National Fisheries Contaminant Research Center, 

Columbia, MO. 

J. F. Fairchild, T. Boyle, W. R. English, and C. 
beni. 

Water, Air, and Soil Pollution WAPLAC, Vol. 36, 

No. 3/4, p 271-293, December 1987. 10 fig, 5 tab, 

a = EPA Interagency Agreement 14-16-0009- 


Descriptors: *Water pollution effects, *Limnology, 
*Sediments, *Streams, Biodegradation, Primary 
productivity, Population dynamics, Population dy- 
namics, Macroinvertebrates, Species composition, 
Leaves, Litter, Invertebrates, Benthos, Aquatic 
habitats, Ecological effects, Insects, Nutrients. 


Three experimental stream ecosystems were used 
to determine the effects of sediment and contami- 
nated sediment: one stream received 1.7 g/L un- 
contaminated sediment for 2 hr each week for 3 
wk; one stream received 1.7 g/L contaminated 
sediment (50 to 1600 ppm triphenyl phosphate 
applied in increasing doses each week) for 2 hr 
each week for 6 wk; and the third stream was 
maintained as a control. Each stream was moni- 
tored for changes in nutrient dynamics, leaf de- 
composition, primary production, and invertebrate 
dynamics. Both sediment and sediment/tripheny] 
phosphate altered the drift dynamics of benthic 
invertebrates. Invertebrates in the sediment treat- 


Effects Of Pollution—Group 5C 


ment exhibited delayed nocturnal drift, while those 
on the sediment/triphenyl phosphate treatment 
drifted immediately once a threshold of toxicity 
was reached. Both sediment and sediment/tri- 
phenyl phosphate decreased the percent similarity 
of benthic invertebrates, reduced the drift of fila- 
mentous algae, increased the production of rooted 
flora, and increased net nutrient retention. Howev- 
er, neither treatment altered leaf decomposition 
rates, nor affected benthic invertebrate dynamics 
(total number, number of species, or diversity) or 
insect emergence. (Author’s abstract) 
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PHYSIOLOGICAL RESPONSE OF BROWN 
TROUT (SALMO TRUTTA) SPAWNERS AND 
POSTSPAWNERS TO ACIDIC ALUMINUM- 
RICH STREAM WATER, 

Oslo Univ. (Norway). Dept. of Biology. 

I. P. Muniz, R. Andersen, and T. J. Sullivan. 
Water, Air, and Soil Pollution WAPLAC, Vol. 36, 
- 3/4, p 371-379, December 1987. 4 fig, 2 tab, 18 
ref. 


Descriptors: *Water pollution effects, *Acidic 
water, *Trout, *Fish physiology, *Aluminum, 
Streams, Population exposure, Water quality, Lim- 
nology, Tissue analysis, Survival, Stress. 


High immediate postspawning mortality due to 
inferior autumn water quality has been hypoth- 
esized to cause juvenilization in some brown trout 
populations in acidified areas. Male and female 
spawners and female postspawners from a juvenile- 
dominated brown trout population were ex 

to acidic streamwater (pH = 4.83, Al sub i = 240 
micrograms/L) and a limed control (pH = 5.70, 
Al sub i = 55 micrograms/L) for 28 days in 
November and December, 1984. Water chemistry 
was monitored at least di-daily, and physiological 
stress was assessed by analysis of plasma chloride, 
osmolality and hematocrit. Neither pronounced 
physiological stress nor mortality was observed at 
the control site. At the exposure site trout showed 
significant but moderate stress responses and 15% 
died. The results are discussed in terms of potential 
population effects and physiological mechanisms, 
e.g., plasma volumereduction. (Author’s abstract) 
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BIOMONITORING OF LOW LEVELS OF 
MERCURIAL DERIVATIVES IN WATER AND 
SOIL BY ALLIUM MICRONUCLEUS ASSAY, 
Berhampur Univ. (India). Dept. of Botany. 

For primary bibliographic entry see Field 5A. 
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LATENT EFFECTS OF PULSE EXPOSURE TO 
ALUMINUM AND LOW PH ON SIZE, IONIC 
COMPOSITION, AND FEEDING EFFICIENCY 
OF LAKE TROUT (SALVELINUS NAMAY- 
CUSH) ALEVINS, 

Guelph Univ. (Ontario). Dept. of Zoology. 

J. M. Gunn, and D. L. G. Noakes. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 8, p 1418-1424, 
August, 1987. 3 fig, 2 tab, 49 ref. Nat. Res. Council 
of Canada Contract No: DSS 20ST 31048-4-200. 


Descriptors: *Aluminum, *Hydrogen ion concen- 
tration, *Acidity, *Water pollution effects, *Chem- 
ical composition, *Ions, *Predation, *Trout, *Acid 
rain, *Acidic water, *Lakes, Fish, Mortality, Life 
stages, Embryonic life stage, Tissue analysis, 
Growth, Daphnia, Crustaceans. 


No mortality of lake trout (Salvelinus namaycush) 
embryos occurred during 5 d of exposure to alumi- 
num concentrations of 0, 100, and 200 micro- 
grams/L in low-pH (pH 5.0) water or during 21- 
and 32-d recovery periods, but alevins from the 
high-Al exposure were smaller in length, had less 
calcified skeletons, had reduced (18-22%) whole- 
body concentrations of Ca(++) and K(+), and 
were less effective predators on Daphnia magna. 
These latent effects of pulse exposure to acidic Al- 
rich water may help explain the disappearance of 
lake trout populations from lakes with relatively 
high ambient pH. (Author’s abstract) 
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EMPIRICAL MODELS OF FISH RESPONSE 
TO LAKE ACIDIFICATION, 

Duke Univ., Durham, NC. School of Forestry and 
Environmental Studies. 

K. H. Reckhow, R. W. Black, T. B. Stockton, J. 
D. Vogt, and J. G. Wood. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 8, p 1432-1442, 
August, 1987. 9 fig, 8 tab, 25 ref. EPA Contract 
No. CR- 811837-01-0. 


Descriptors: *Water pollution effects, *Adiron- 
dacks, *Acidity, *Acid rain, *Lakes, *Trout, 
*Sucker, *Perch, *Statistical models, Model stud- 
ies, Rainfall, Fish, Regression analysis, Chemical 
properties. 


A large historical data set from the Adirondack 
region of New York was compiled to study the 
relationship between water chemistry variables as- 
sociated with acid precipitation and the presence/ 
absence of selected fish species. The data set was 
used to examine simple statistical models for fish 
presence/absence, as a function of the water chem- 
istry variables, for brook trout (Salvelinus fontina- 
lis), lake trout (Salvelinus namaycush), white 
sucker (Catostomus commersoni), and yellow 
perch (Perca flavescens). Of these models, only 
those for brook trout and lake trout were found to 
be acceptable based on statistical goodness-of-fit 
criteria. Thus, parameters for models of these two 
species alone were estimated using maximum likeli- 
hood logistic regression. Candidate models for 
brook trout and lake trout were then examined, 
with particular consideration for the problems as- 
sociated with model misspecification, errors-in- 
variables, and multicollinearity. For each of the 
two species, a model was recommended that may 
be used to predict the effect of changes in lake 
acidification on species presence/absence in lakes 
in the Adirondack region. (Author’s abstract) 
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RESPONSES OF JUVENILE ATLANTIC 
SALMON (SALMO SALAR) TO EPISODIC IN- 
CREASES IN ACIDITY OF NOVA SCOTIA 


RIVERS, 

Department of Fisheries and Oceans, St. Andrews 
(New Brunswick). Biological Station. 

G. L. Lacroix, and D. R. Townsend. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 8, p 1475-1484, 
August, 1987. 8 fig, 2 tab, 42 ref. 


Descriptors: *Juvenile life stage, *Salmon, *Water 
pollution effects, *Acid rain, *Acidity, *Nova 
Scotia, *Rivers, *Toxicity, Life stages, Fish, Hy- 
drogen ion concentration, Mortality, Tissue analy- 
sis, Sodium, Chlorides, Animal physiology, Fish 
physiology, Aluminum, Gills. 


Toxicity of different pH levels to Atlantic salmon 
(Salmo salar) parr held in floating pens for 54 d 
was assessed in four acidic streams of Atlantic 
Canada during the autumnal episode of increasing 
acidity. All parr died in the two streams where pH 
levels decreased below pH 4.7. Mortality was re- 
lated to the rate of pH change and to parr size. 
Plasma sodium and chloride concentrations de- 
creased by about 50-70 mmol/L in parr of these 
two streams, and the rate of electrolyte loss was 
related to the rate and severity of pH change. In 
the other two streams, pH levels were never lower 
than pH 4.8 and no fish died. Plasma sodium and 
chloride concentrations in these parr decreased by 
20-30 mmol/L, but only after 30 d of exposure. 
Increased hematocrit, increased respiratory-cough 
response, and decreased feeding response, especial- 
ly for parr in the most acidic streams, were also the 
result of stress apparently related to decreasing pH 
levels. Concentrations of labile aluminum were 
usually <10% of total dissolved aluminum and 
always <50 micrograms/L in the four streams. 
Accumulation of aluminum in the gills of parr was 
not a significant factor in the lethal effects ob- 
served, which were more likely due to low pH. 
(Author’s abstract) 
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ROLE OF SPHAGNUM FIMBRIATUM IN SEC- 
ONDARY SUCCESSION IN A ROAD SALT IM- 
PACTED BOG, 

Indiana Dunes National Lakeshore, Porter, IN. 
D. A. Wilcox, and R. E. Andrus. 

Canadian Journal of Botany CJBOAW, Vol. 65, 
No. ul, p 2270-2275, November, 1987. 1 fig, 6 tab, 
33 ref. 


Descriptors: *Succession, *Mosses, *Roads, *Salt, 
*Salt tolerance, *Bogs, *Deicers, *Water pollution 
effects, Wetlands, logy, Toxicity, Peat, Peat 
bogs, Interstitial water, Chlorides, Spores. 


Secondary succession of Sphagnum mosses was 
studied for 7 yr along a belt transect in a bog that 
had been exposed to sodium chloride highway 
deicing salts. Laboratory studies on Sphagnum fim- 
briatum, the dominant recolonizing species, were 
conducted to determine its salt tolerance level and 
ability to reproduce from spores and fragments 
across a salt gradient. Vegetative reproduction was 
also compared with that of four other x oar pgs 
species. law op fimbriatum represented a hig 
percentage of all recolonizing Sphagnum and gen- 
erally began growing on low hummocks in qua- 
drats where the salt content of the interstitial peat 
pore waters had dropped to about 300 mg/L as 
chloride. This salt concentration was also found to 
be the basic tolerance limit for mature plants and 
reproducing spores and fragments. The success of 
Sphagnum fimbriatum as a pioneer species seems 
to be associated with its prolific and probable 
dispersal of spores, its superior vegetative repro- 
duction, its tolerance of mineralized waters, and its 
ability to grow on hummocks out of direct contact 
with mineralized waters. (Author’s abstract) 
W88-07643 


UNIONID MUSSELS (MOLLUSCA, BIVALVIA) 
OF THE BELGIAN UPPER RIVER MEUSE: AN 
ASSESSMENT OF THE IMPACT OF HYDRAU- 
LIC WORKS ON THE RIVER WATER SELF- 
PURIFICATION, 

Liege Univ. (Belgium). Zoology Inst. 

For primary bibliographic entry see Field 6G. 
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ENVIRONMENTAL DEGRADATION IN THE 
PANTANAL ECOSYSTEM, 

Laboratorio de Zoologica e Ecologia Animal, De- 
partamento de Biologia Animal, Universidase de 
Brasilia, Brasilia, DF, 70910, Brazil. 

For primary bibliographic entry see Field 4C. 
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EFFECTS OF SULPHUR DIOXIDE AND ACID 
RAIN ALONE OR IN COMBINATION ON 
nee AND YIELD OF BROAD BEAN 


LANTS, 
Institut fur Produktions- und Okotoxicologie, 
Bundesforschungsanstalt fur Landwirkschaft, Bun- 
desallee 50, D-3300 Braunschwieg, Federal Repub- 
lic of Germany. 
G. Adaros, H. J. Weigel, and H.-J. Jager. 
New Phytologist NEPHAV, Vol. 108, No. 1, p 67- 
74, January 1988. 3 tab, 40 ref. 


Descriptors: *Water pollution effects, *Air pollu- 
tion effects, *Acid. rain, *Sulfur dioxide, *Beans, 
*Plant growth, *Crop yield, Sulfur compounds, 
Hydrogen ion concentration, Plant tissues, Rain- 
fall, Plant physiology. 


Potted plants of Vicia faba L. cv. ‘Con Amore’, 
grown either in soil or quartz gravel were ex 

in eight open-top chambers to two levels of SO2 
(charcoal-filtered air and charcoal-filtered air en- 
riched with SO2) and two artificial rain treatments 
(pH 5.6 and pH 3.0/4.0), alone or in combinations. 
SO2 was dosed continuously (55-90 micrograms/ 
cu mm for 56 days) and rain solutions were applied 
on three days each week for 8-9 minutes each day 
resulting in 4.45 mm rainfall per week and a total 
H(+) deposition of 0.15 k and a total water 
deposition of 37 mm. Variables measured at differ- 
ent stages of plant development included fresh and 
dry weight of whole plants, leaves, stalks, fruits 
and roots; number of leaves, stalks, blossoms, pods 
and seeds; leaf area; plant height; and sulfur con- 


144 


tent. While sulfur content of the leaves of all plants 
significantly increased due to the SO2 fumigation, 
the effect on growth of young plants depended on 
the root medium; plants grown in soil were mainly 
influenced in a positive manner (increase of fresh 
and dry weight; number of leaves, blossoms and 
pods), whereas plants grown in quartz gravel were 
negatively affected. At maturity these tendencies 
were only observed in marketable products like 
seeds (plants grown in soil) or pods (plants grown 
in quartz gravel). The acid-rain treatment resulted 
in a decrease of total fresh and dry weight and fruit 
— of plants grown in soil, while, particu- 
larly at the beginning of the rain treatments, dry 
weight of whole plants and leaves as well as the 
number of leaves of plants grown in quartz gravel 
decreased. Some interactions between the two pol- 
lutants, which were mostly negative in nature, 
were also observed. (Author’s abstract) 
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LEAF ,» RAIN 

AND UPTAKE OF SOME INORGANIC IONS, 
Bristol Univ. (England). Dept. of Agricultural Sci- 
ences. 

K. E. Percy, and E. A. Baker. 

New Phytologist NEPHAV, Vol. 108, No. 1, p 75- 
82, January 1988. 6 fig, 2 tab, 47 ref. 


EFFECTS OF SIMULATED ACID RAIN ON 
WETTABILITY, RETENTION 


Descriptors: *Acid rain, *Water pollution effects, 
*Plant physiology, *Leaves, Beans, Peas, Rape, 
pyiroges ion concentration, Simulated rainfall, 
Ions, Cations, Anions, Radioisotopes, Ruthenium 
radioisotopes, Sulfur radioisotopes, Nickel radioi- 
sotopes, Wettability, Dyes, Tracers. 


Leaves of Phaseolus vulgaris L., Vicia faba L., 
Pisum sativum L. and Brassica napus L. were 
exposed from emergence to full expansion to seven 
treatments of simulated acid rain at pH values 
between 5.6 and 2.6. Droplet leaf angles in all 
species decreased on leaves exposed to simulated 
acid rain at pH less than or equal to 4.6 relative to 
those exposed at pH 5.6. Retention of rain contain- 
ing fluorescein increased on P. vulgaris leaves ex- 
posed to simulated acid rain at pH 4.6 and at pH 
less than or equal to 3.8. Retention by B. napus 
leaves was increased at pH less than or equal to 
4.6. Uptake of the three ions studied was in the 
order Rb86(+) >S3504(2-) > Ni63(2+). Uptake 
of Rb86(+) increased into B. napus leaves and 
decreased into P. vulgaris leaves exposed at pH 
less than or equal to 3.4. Uptake of $3504(2-) and 
Ni63(2+) by B. napus leaves increased after expo- 
sure to simulated acid rain at pH 2.6 but it was 
unaffected in P. vulgaris. Up to 7% of applied 
$3504(2-) was found in the epicuticular wax layer 
on B. napus leaves 48 hours after application, most 
being found after exposure at pH 2.6. The order of 
lateral movement of ions within leaves paralleled 
the order of uptake. Movement of all three ions 
was increased in B. napus leaves exposed previous- 
ly to simulated acid rain at pH 2.6. The increased 
retention of fluorescein on leaves exposed to simu- 
lated acid’rain and the reduced contact angles for 
water are attributed to decreases in surface rough- 
ness. The altered ion uptake pattern could also be 
related to changes in surface wax structure or 
could be associated with observed changes in 
properties of cuticular membranes. These results 
demonstrate that the interaction of plants with 
their atmospheric environment could be afected by 
pre-exposure to acid rain in amounts and at pH 
values that occur in ambient rainfall. (Author’s 
abstract) : 
W88-07689 


EFFECTS OF SULPHUR DIOXIDE AND NI- 
TROGEN DIOXIDE ON THE CONTROL OF 
WATER LOSS BY BIRCH (BETULA SPP.), 
Lancaster Univ. (England). Dept. of Biological 
Sciences. 

E. A. Neighbour, D. A. Cottam, and T. A. 
Mansfield. 

New Phytologist NEPHAV, Vol. 108, No. 2, p 
149-157, February 1988. 10 fig, 2 tab, 19 ref. 


Descriptors: *Air pollution effects, *Water loss, 
*Birch trees, *Sulfur dioxide, *Nitrogen dioxide, 





Trees, Leaves, Plant tissues, Pollutants, Stomata, 
Ti iration, Water stress, Carbon dioxide, Water 
use efficiency, Plant pathology, Electron micros- 
copy. 


The effects of SO2 and NO2 on the control of 
_ loss by birch trees were investigated using 
Zak ope of both Betula pendula Roth. 
(hess th) and Betula pubescens Ehr. (downy 
birch). Plants were grown in controlled environ- 
ments and were fumi in a 2x2 factorial experi- 
ment with 65 nl/1 SO2 and/or NO2, or with equal 
concentrations of both SO2 and NO2 in four treat- 
ments, namely zero, 20, 40, and 60 nl/l. Excised 
leaves showed an increased rate of water loss 
roximately co! ranged to gon concentration 
param Yo whic en andedanae. ae 
exposed. When het aay 2 ‘ys was to the 
abaxial epidermal surface ‘of * polluted aa lenses the 
increased rate of water loss was not found, strong- 
ly implying that the damage had occurred only at 
site, and not on the adaxial epidermis, which is 
virtually devoid of stomata. Measurements of gas 
exchange were made on B. pubescens exposed to 
the four doses of the mixture of the two gases. The 
rate of transpiration was approximately doubled as 
a result of the two higher pollution treatments, 
judging from measurements made later in clean air. 
When transpiration was measured in high and low 
CO2 concentrations, polluted plants had a slightly 
reduced and more variable to the change 
in CO2 concentration. Both clones were also ex- 
pened SS ee ee ee ee oe 
to drought. There was a more rapid onset of 

wanes cleene’ epeslaimalins ty io ati dente ft 
effective leaf area in the polluted plants, when 
compared with the unpolluted plants. The abaxial 
surface of frozen hydrated leaves of the Betula 


wear cells were i. visible on the 
polluted leaves and thought to be responsible for 
areas of wide open stomata. It is concluded that 
leaves of these species are less efficient in the 
utilization of water after a period of exposure to 
pollution and are less able to restrict water loss in a 
time of shortage. (Author’s abstract) 
W88-07690 


MORPHOLOGIC LESIONS AND ACUTE TOX- 
ICITY 


NERD TREATED 
fener ase BOR sorer me Hh : 
t of nse athology, Cornell Uni- 
versity, Ithaca, New Y * 
J. M. Spitsbergen, J. M. Wlcnsiti thib th: E. 
Peterson. 
Journal of in and Environmental Health 
jo. 3, p 333-358, March 1988. 9 
and Atmospher- 
Grant NA84AA-D-00065. Uni- 
i rant Projects R/MW-27 and R/MW- 
40. NIEHS Grants ES01985 and ES01332. NIEHS 
Training Grants ES07105 and ES07015. 


Descriptors: *Chlorinated dibenzodioxins, *Water 
| mgrned effects, *Trout, *Fish, *Fish physiology, 
ish handling facilities, Stress, Toxicity, Growth, 
Mortality, Lethal limit, 2,3,7, 8-tetrachlorodibenzo- 

p-dioxin, Pollutants, Dioxins, Fish diseases. 


To determine effects of 2,3,7,8-tetrachlorodibenzo- 
p-dioxin (TCDD) on growth, mortality, and mor- 
phologic lesions in rainbow trout, juvenile Shasta 
or Wytheville strain fish, obtained from 4 hatcher- 
ies, were administered graded single doses of 
TCDD, 0.1-125 micro; (ug)/kg, ip. TCDD 
doses of 25 and 125 u; ‘g caused 85% lethality 2-4 
wk after treatment. At these high doses, death 
occurred before body weight loss could be detect- 
ed. A lower dose of 5 ug/kg caused decreased 
growth and cumulative mortality of 20% after 11 
wk. Stress associated with netting and weighing 
the fish at weekly intervals significantly shortened 
the delay prior to TCDD-induced lethality. Gross 
and microscopic lesions were evident in rainbow 
trout treated with 10 ug/kg TCDD/kg, but not in 
fish treated with 1 or 0.1 ug/kg. Morphologic 
lesions occurred consistently in epithelial and lym- 
phomyeloid tissues of TCDD-treated fish. The se- 
verity and character. of lesions in the liver and 
gastric mucosa varied markedly between hatchery 
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strains of trout. One hatchery strain showed no 
hepatic lesions, two showed mild tocyte le- 
sions, and one exhibited severe diffuse hepato- 
pathy. One of the 4 hatchery strains showed atro- 
phy of serous ric glands and 1 of 4 hatchery 
strains showed hyperplasia of these same glands at 
25 and 34 d, respectively, following TCDD treat- 
ment. Thus, lymphomyeloid and epithelial tissues 
are the primary targets for TCDD-induced patho- 


strain of trout used and the hatchery from which 
the trout were obtained. (Author’s abstract) 
W88-07706 


2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN 
XICITY IN YELLOW PERCH (PERCA 


FLAVESCENS), 
Department of Meco «2d Pathology, Cornell Uni- 
versity, Ithaca, New Y 
. M. by os a apa M. Kisemen, aad B: E. 


pee seal of Toxicology and Environmental Health 
JTEHD6, Vol. 23, No. 3, p 359-383, March 1988. 
12 2 fig. 2 tab, 36 ref. National Oceanic and Atmos- 
= ic Administration Grant NA84AA-D-00065. 

iniversity Sea Grant Projects R/MW-27 and R/ 
MW-40. NIEHS Grants ES01985 and ES01332. 
NIEHS Training Grants ES07105 and ES07015. 


Descriptors: *Chlorinated dibenzodioxins, *Water 
pollution effects, *Perch, *Dioxins, *Toxicity, 
*Fish, *Fish physiology, Fish handling facilities, 
Stress, Growth, Mortality, 2,3,7,8-tetrachlorodi- 
benzo-p-dioxin, Pollutants, Dioxins, Fish diseases, 
Lethal limit, . 


Growth, mortality and morphologic lesions in ju- 
venile, hatchery-reared yellow perch, Perca flaves- 
cens, were studied after treatment with graded 
single doses of 2,3,7,8-tetrachlordibenzo-p-dioxin 
(TCDD, 1-125 micrograms (ug)/kg, intraperiton- 
eally). TCDD doses of 25 and 125 ug/kg caused 
95% mortality by 28 d after treatment, without 
decreasing body weight. A TCDD dose of 5 ug/k; 
resulted in progressive loss of body weight ‘vith 
cumulative mortality of 80% by 80 d posttreat- 
ment. Periodic handling stress did not affect the 
time course of mortality or cumulative percent 
lethality in TCDD-treated h. Fin necrosis, pe- 
pra cutaneous hemorrhage, and ascites oc- 
urred in Fs treated with 5 ug/kg of more of 
TCDD. ymic atrophy, decreased hematopoiesis 
in the head kidney, fibrinous pericarditis, focal 
myocardial necrosis, submucosal gastric edema, 
= h lasia of the epithelium oe gill filaments 
occurred in perch dosed with 25 or 
0S ug/kg. Dose-related splenic lymphoid deple- 
tion occurred in perch receiving 5 ug/kg or more 
TCDD, and hepatocyte lipidosis occurred in 
ups treated with doses of 1 ug/kg or more 
CDD. Thus, yellow perch are as ri ive to 
the acute effects of TCDD as some of the more 
sensitive mammalian species, and neither loss of 
body weight nor histologic lesions in TCDD-treat- 
ed perch are sufficient to explain mortality. (Au- 
thor’s abstract) 
W88-07707 


LETHAL TOXICITY OF LINDANE ON A TE- 
LEOST FISH, ANGUILLA ANGUILLA FROM 
ALBUFERA LAKE (SPAIN): HARDNESS AND 
TEMPERATURE 

Valencia Univ. (Spain). Dept. of Animal Physiolo- 


gy- 

M. D. Ferrando, M. M. Almar, and E. Andreu. 
Journal of Environmental Science and Health (B) 
JPFCD2, Vol. 23, No. 1, p 45-52, February 1988. 2 
fig, 1 tab, 19 ref. 


Descriptors: *Lindane, *Water pollution effects, 
*Eel, *Hardness effects, *Temperature effects, 
Toxicity, Fish, Temperature, Water temperature, 
Lethal limit, Mortality, Insecticides. 


The results of Lindane toxicity tests conducted 
using Anguilla anguilla under three different water 
temperatures (15, 22 and 29 degrees C) and two 
hardness regimes (250 and >600 ppm CaCO3) are 
reported. The 96-h LC sub 50 increased in the 
experimental medium consisting of dechlorinated 
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drinking water (p<0.05) by an order of magnitude 
from 0.32 to 0.45 mg/L between 15 and 29 degrees 
C. However, in the natural medium (unfiltered 
Lake Albufera water) it is similar (p>0.05)(0.54 to 
0.55 mg/L) for these same temperatures. The tox- 
icity of Lindane on eels increased when the water 
hardness decreased. The 24, 48, 72, and 96-h LC 
sub 50 for this fish in both media is less at 15 
degrees C (96-h LCSO0=0.32 and 0.55 mg/L) than 
at 29 degrees C (96-h LC sub 50=0.45 and 0.55 
mg/L). These results suggest that the toxicity of 
Lindane presents a negative temperature coeffi- 
cient. (Wood-PTT) 

W88-07712 


WATER QUALITY AND _ BIOLOGICAL 
SURVEY OF THE EASTERN HEADWATER 
SUBBASIN, 

ee River Basin Commission, Harrisburg, 
For primary bibliographic entry see Field 5B. 
W88-07723 


WATER QUALITY AND _ BIOLOGICAL 
SURVEY OF THE LOWER SUSQUEHANNA 
SUBBASIN, 

age River Basin Commission, Harrisburg, 
A. 


For primary bibliographic entry see Field 5B. 
W88-07724 


MARINE ECOLOGICAL CONSEQUENCES OF 
WASTE DISPOSAL, 

Office of Technology Assessment, Washington, 
DC 


N. Sundt. 

Available from the National Technical Information 

Service, Springfield, VA. 22161, as PB87-234118. 

Price codes: A06 in paper copy, AOI in microfiche. 

ar Paper, April 27, 1987. 121 p, 14 fig, 6 tab, 
Te 


Descriptors: *Waste disposal, *Marine environ- 

ment, *Water pollution effects, Nutrients, Patho- 

ens, Metals, Organic compounds, Pollutant identi- 
tion, Wastewater disposal. 


The effects of waste disposal activities on marine 
resources are summarized. The nationwide impacts 
of pollutants on water quality, sediment quality, 
and marine organisms are described. A region-by- 
region summary of the impacts illustrates their 
broad geographical variations, while providing 
greater detail on specific problems and water 
bodies. The precise connection between pollutants 
and impacts on marine resources often is poorly 
understood; likewise, the full implications to 
humans of the marine impacts are not well defined. 
Given informational shortcomings, a clear and 
complete picture of the extent of the impacts of 
waste disposal throughout the country is not avail- 
able. Despite the problems, however, the available 
evidence is sufficient to support the following gen- 
eral conclusions: (1) Marine resources have been 
and will continue to be affected by a wide range of 
natural and human perturbations, including pollut- 
ant discharges; (2) Every region contains some 
areas which have suffered serious negative impacts 
from pollutants discharged by waste disposal ac- 
tivities. The most serious impacts from permitted 
sources appear to result from discharges of nutri- 
ents, pathogens, metals, and synthetic organic com- 
pounds. Even when present in the water column 
and sediments in very small quantities, certain 
metals and synthetic organic chemicals can result 
in chronic, persistent, and serious effects on orga- 
nisms; and (3) Where trends in impacts over the 
last ten to fifteen years are discernable, they have 
been mixed. They have varied among specific pol- 
lutants, species, and locations. In some cases im- 
provements have been observed, in other cases 
deterioration is evident. Sometimes, no clear trend 
appears. (Lantz-PTT) 

W88-07752 


RAIN PROJECT. ANNUAL REPORT FOR 1984, 
Norsk Inst. for Vannforskning, Oslo. 
For primary bibliographic entry see Field 5B. 
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W88-07777 


CARCINOGENIC EFFECTS OF ARSENIC 
COMPOUNDS IN DRINKING WATER, 
University of the Pacific, Stockton, CA. School of 


harmacy. 

D. Y. Shirachi, S. H. Tu, and J. P. McGowan. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-232542. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/600/1-87/007, August 1987. 49 
p, 8 fig, 29 tab, 18 ref. EPA Contract No. CR- 
811619. 


Descriptors: *Water pollution effects, *Drinking 
water, *Chromatography, *Carcinogens, *Arsenic, 
Toxicity, Arsenite, Kidneys, Tissue analysis, Bio- 
logical studies, Dimethylarsinic acid, Arsenate. 


The primary objective of this research project was 
to determine whether there was a dose-response 
effect of arsenite (AsIII) as a promoter of DENA- 
initiated tumors in the kidneys of partially hepatec- 
tomized rats. Seco: objectives were to com- 
plete the study.extending from the previous grant 
which was to determine whether arsenite (AsIII), 
arsenate (AsV) and dimethylarsinic acid (DMA) 
were initiator carcinogens and/or promoters of 
DENA-initiated tumors in the rat kidney. In addi- 
tion an analytical method for measuring these three 
arsenic species simultaneous in the same biological 
sample was to be developed. A dose-response was 
observed for AsIII promotion in partially hepatec- 
tomized DENA-initiated rats at concentrations of 
40, 80 and 160 mg/L in the drinking water but it 
was not statistically significant. AsIII and AsV did 
not have any initiator activity in intact male Wistar 
rats but significantly promoted DENA-initiated 
renal tumors in these animals. DMA had neither 
initiator nor promoter activity. A continuous fla- 
meless HPLC-electrothermal atomic absorption 
spectromphotometric method was developed to 
detect and to quantitate simultaneously nanogram 
a of AsIII, AsV and DMA in biological 
uids. (Author’s abstract) 
W88-07779 


INTERIM PROCEDURES FOR PREPARING 
ENVIRONMENTAL SAMPLES FOR MUTAGE- 
NICITY (AMES) TESTING, 

S-CUBED, Division of Maxwell Labs., San Diego, 


CA. 
For primary bibliographic entry see Field 5A. 
W88-07785 


CONCENTRATION TECHNIQUES AIMED AT 
THE ASSIGNMENT OF ORGANIC PRIORITY 
POLLUT. 

National Inst. of Public Health and Environmental 
Hygiene, P.O. Box 150, 2260 AD Leidschendam, 
The Netherlands. 

For primary bibliographic entry see Field 5A. 
W88-07786 


BIOLOGICAL TESTING OF WATERBORNE 
ORGANIC COMPOUNDS, 

Cincinnati Univ., OH. Dept. of Microbiological 
and Molecular Genetics. 

For primary bibliographic entry see Field 5A. 
W88-07811 


INVESTIGATING THE TOXICOLOGY OF 
COMPLEX MIXTURES IN ' DRINKING 
WATERS, 

Environmental Protection Agency, Cincinnati, 
OH. Toxicology and Microbiology Div. 

R. J. Bull. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 751-761, 8 ref. 


Descriptors: *Toxicology, *Drinking water, 
*Water analysis, *Risk assessment, *Water pollu- 
tion effects, Health effects, Pollutant identification. 


Assessment of health hazards associated with 
drinking water obtained from any source that is 


potentially contaminated requires knowledge of: 
(1) the chemicals that are contaminants of that 
source; (2) the relative concentrations of those 
contaminants; (3) some objective indication of a 
potential for producing adverse health effects; and 
(4) the relationship between the dose of these 
chemicals and the adverse effects, In general, the 
more complete this information is, the more confi- 
dent one can feel about the assessment of risks. The 
approach of testing a prepared concentrate of a 
water sample was evaluated versus identifying all 
the constituents and preparing synthetic mixtures 
of them. Both approaches have substantial draw- 
backs. However, critical examination of these 
methods suggests that they might actually be con- 
sidered as complementary approaches rather than 
as alternatives. (See also W88-07783) (Author’s 
abstract) 

W88-07819 


METHODOLOGY FOR PREDICTING EXPO- 
SURE AND FATE OF PESTICIDES IN AQUAT- 
IC ENVIRONMENTS, 

Environmental Research Lab., Athens, GA. Office 
of Research and Development. 

For primary bibliographic entry see Field SB. 
W88-07833 


HEALTH ASPECTS OF WASTE-WATER 
REUSE FOR IRRIGATION OF CROPS, 

Pan American Health Organization (PAHO), 
Washington, DC. Environmental Health Program. 
For primary bibliographic entry see Field 3C. 
W88-07865 


CASE STUDY FOR CONTROL OF BORON 
POLLUTION, 

State Planning Organization, Sectoral Program- 
ming Dept., Ankara (Turkey). 

H. S. Cengiz. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 314-316. 


Descriptors: *Turkey, *Boron, *Mine drainage, 
*Water pollution prevention, *Wastewater dispos- 
al, *Water pollution sources, *Water pollution ef- 
fects, *Irrigation water, Case studies, Water pollu- 
tion control, Soil contamination, Wastewater man- 
agement, Storage reservoirs, Dams, Ocean dump- 
ing, Pipelines. 


A case study was made to examine alternatives to 
prevent irrigated areas in northwest Turkey from 
being polluted with boron from irrigation water 
obtained from the Simav River. The river receives 
mine drainage from the Bigadic Borax Mines. Irri- 
gation waters also contaminate the soils of the 
Balikesir and Susurluk plains making them unsuit- 
able for growing crops due to high boron concen- 
trations. Three alternatives have been identified to 
prevent adverse effects on crops from the boron 
polluted irrigation water. The first involves dis- 
charging boron polluted water to the sea by a 
pipeline. The second alternative would be to dis- 
charge boron polluted water to the sea by a canal. 
The third alternative involves constructing a dam 
for storing the polluted water during the irrigation 
period, then discharging it to the Simav River after 
the irrigation season is over. The construction of 
the Ayitlidere dam seems to be the least costly of 
the three alternatives in the planning stage. (See 
also W88-07850) (Geiger-PTT) 

W88-07869 


LAND APPLICATION 
CHAIN IMPLICATIONS. 
For primary bibliographic entry see Field 5E. 
W88-07904 


OF SLUDGE: FOOD 


EFFECTS OF LONG-TERM SLUDGE APPLI- 
CATION ON ACCUMULATION OF TRACE 
ELEMENTS BY CROPS, 

California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 5B. 
W88-07907 


TRANSFER OF SLUDGE-APPLIED TRACE 
ELEMENTS TO THE FOOD CHAIN, 

For primary bibliographic entry see Field 5B. 
W88-07908 


EFFECTS OF TRACE ORGANICS IN SEWAGE 
SLUDGES ON SOIL-PLANT SYSTEMS AND 
ASSESSING THEIR RISK TO HUMANS, 
Michigan State Univ., East Lansing. Dept. of Crop 
and Soil Sciences. 

L. W. Jacobs, G. A. O’Connor, M. A. Overcash, 
M. J. Zabik, and P. Rygiewicz. 

IN: Land Application of Sludge: Food Chain Im- 
plications. Lewis Publishers, Inc., Chelsea, Michi- 
gan. 1987. p 101-143, 16 tab, 115 ref. 


Descriptors: *Organic compounds, *Sludge dispos- 
al, *Land disposal, *Path of pollutants, *Toxicity, 
*Risk assessments, *Public health, Mutagens, 
Water pollution effects, Leaching, Adsorption, 
Public health, Soil contamination, Volatility, Deg- 
radation, Pesticides, Mathematical models, Risks, 
Crop production, Bioaccumulation. 


Because sewage sludges can theoretically contain 
thousands of organic compounds, wastewater 
treatment plants should identify the organics being 
discharged by users, particularly industry. Avail- 
able surveys measuring trace organic concentra- 
tions in sludges indicate that sewage sludges can 
have unusually high concentrations. Most organ- 
ics, however, are present at concentrations <10 
mg/kg, and about 30% of the organics tested were 
below detection limits. Based on their prevalence 
and potential loading to soils using agronomic or 
low sludge rates, sludge organics appear to present 
minimal risk. Mutagenicity tests have been used to 
evaluate the safety of sewage sludges for land 
application. While such tests might provide an 
additional means of checking sewage sludges prior 
to land application, they are difficult to interpret 
and have not been correlated to mutagenic activity 
or biological toxicity of soil/sludge mixtures in the 
field. Major assimilative pathways for organic 
chemicals applied to the soil-plant system include 
adsorption, volatilization, degradation, leaching, 
and plant uptake. Due to the large number of 
organics which can be present in sewage sludges, 
mathematical models that utilize basic physical/ 
chemical properties of an organic to predict the 
fate of “% organics in soil appear to be a logical 
approach. Field research is needed to validate the 
accuracy of these models. Risk assessments suggest 
that most sludge organics will not increase the 
health risk to animals, and humans, based on their 
relative toxicities and anticipated loadings to soil 
from agronomic or low sludge application rates. 
Better methodologies are needed to more com- 
pletely assess health risks. (See also W88-07904) 
(Author’s abstract) 

W88-07909 


ALUMINUM CHEMISTRY: FRACTIONATION, 
SPECIATION, AND MINERAL EQUILIBRIA 
OF. SOIL INTERSTITIAL WATERS OF AN 
ALPINE WATERSHED, FRONT RANGE, COL- 
ORADO, 

Colorado Univ., Boulder. Inst. of Arctic and 
Alpine Research. 

For primary bibliographic entry see Field 5B. 
W88-07928 


RISK ASSESSMENT OF SOIL CONTAMINA- 
TION CRITERIA, 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

C. M. King, W. L. Marter, D. F. Montaque, and 
G. A. Holton. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011179. 
Price codes: A02 in paper copy, A01 in microfiche. 
1987. 24 p, 3 fig, 7 tab, 13 ref. Contract No. DE- 
AC09-76SR00001. 


Descriptors: *Contamination, *Soil contamination, 
*Soil pollution effects, *Radioactive wastes, 
*Risks, Remedies, Public health, Wastewater treat- 
ment facilities, Population exposure, Carcinogens, 
Toxins, Groundwater pollution. 





Waste sites at U.S. Department of Energy facilities 
often contain many radioactive and nonradioactive 
contaminants. Remedial actions for these sites are 
being determined, in part, by the risk the contami- 
nation poses to the public. However, it is impracti- 
cal to analyze every contaminant present. This 
study attempted to develop a way to screen unim- 
portant risk contributors in order to focus re- 
sources on the principal contributors to risk. To 
determine which constituents should be analyzed 
at waste sites at the Savannah River Plant, Savan- 
nah River Laboratory (SRL) analyzed data from 
waste site soil characterization studies, groundwat- 
er analyses, and influent levels, and the concentra- 
tion of each chemical was compared to a selection 
criterion developed by SRL. Selection criteria 
were based on toxicological and modeling informa- 
tion provided by the U.S. Environmental Protec- 
tion Agency (EPA) that included grounwater con- 
centration guidelines and soil concentration guide- 
lines. To determine if the criteria were appropriate 
for screening out unimportant risk contributors, a 
risk assessment was iomed using a hypothetical 
‘Benchmark Site,’ which contains both radioactive 
and nonradioactive contaminants at levels equal to 
the criteria values. In this analysis, if the upper 
bound of risk posed by the Benchmark Site on the 
public is acceptable, then it follows that the risk 
posed to the public due to unselected contaminants 
at each site is also acceptable. Public exposures and 
risk were estimated for both carcinogens and non- 
carcinogens. Twenty-four one-year assessments 
were performed to span a one-thousand-year 
period. It was found that health risks to the public 
from atmospheric releases of radioactive and non- 
radioactive materials from a waste site at soil crite- 
ria contamination levels are low. Based on this 
study’s atomospheric exposure pathways analysis 
and risk assessment, the applied soil criteria are 
appropriate for screening out unimportant. risk 
contributors to human health from atmospheric 
exposure pathways. (Friedmann-PTT) 

W88-07957 


5D. Waste Treatment Processes 
PROCESSING 


CITRUS WASTEWATER 
TREA 


TMENT, 
National Research Centre, Cairo (Egypt). Pilot 
Plant Lab. 
S. Hawash, A. J. Hafez, and G. El-Diwani. 
Chemieingenieurtechnik CITEAH, Vol. 60, No. 2, 
p 128-130, February 1988. 2 fig, 1 tab, 7 ref. 


Descriptors: *Citrus fruits, *Process water, *Can- 
neries, *Food- ing wastes, *Wastewater 
treatment, *Activated sludge process, *Ozonation, 
Chemical oxygen demand, Egypt, Economic eval- 
uation. 


Characteristics of effluents from “Kaha Food In- 
dustry’ in the citrus season are summarized, togeth- 
er with the maximum allowable values determined 
by Governmental Rule for waste effluents in water 
streams/material/law 48/year 1982 by the Egyp- 
tian Ministry of Irrigation. Canneries waste treat- 
ment disposal methods are outlined. From a previ- 
ous experimental study, a convenient process was 
developed to provide safe wastewater for Egyptian 
waste streams. The process utilizes biological treat- 
ment to decompose organic matter and decreases 
the COD to a value of 230 ppm, using 16 L of air 
per L of treated wastewater for a contact time of 
2.5 h. Ozone is used subsequently for further purifi- 
cation of the wastewater by destroying refractory 
organics. Based on a rate of wastewater effluents 
per day of 600 cu m at Kaha Food Industry and on 
preliminary bench scale results, a recommended 
process for treatment is shown, and an economic 
evaluation has been performed. (Author’s abstract) 
W88-06824 


UTILIZATION OF SURFACE WATER FOR 
DRINKING PURPOSES 

Massachusetts Inst. of Tech., Cambridge. Dept. of 
Biology. 

For primary bibliographic entry see Field 5F. 
W88-06829 
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FILTER OF THE WATER SUPPLY OF THE 
rr OF ays uehaer ITS ye 

‘or primary 0; ic entry see Field 5 
W88-06831 a. 


REMOVAL OF TRACE LEVELS OF PHENOLS 
FROM AQUEOUS SOLUTION BY FOAM FLO- 
TATION, 

Dept. of Science and Mathematics, Trevecca Naz- 
arene College, Nashville, TN 37203. 

G. A. Nyssen, G. S. Lovell, A. A. Simon, J. G. 
Smith, and B. K. Tolar. 

Separation Science and Technology SSTEDS, 
Vol. 22, No. 11, p 2127-2141, November 1987. 11 
fig, 1 tab, 10 ref. 


Descriptors: *Wastewater treatment, *Trace 
levels, *Phenols, *Surfactants, *Cations, *Flota- 
tion, *Foam separation, *Pentachlorophenol, Hy- 
drogen ion concentration, Alcohols. 


Pentachlorophenol (PCP) was removed from 
water by foam flotation with the cationic surfac- 
jum bromide (CTAB). 


5 min flotation. The 
concentration and flotation time are directly ca 
ed to the amount of PCP removed. PCP removal is 
most efficient at neutral to basic pH and at low 
ionic strength. PCP removal is less effective with 
sodium dodecyl sulfate. As much as 80% of the 
CTAB can be replaced by dodecylamine without 
inhibiting PCP removal. Alcohols up to 10% by 
volume do not affect PCP removal. Other phenols 
can also be removed equally well by foam flotation 
if the phenol is in the anionic form during flotation. 
(Author’s abstract) 

W88-06839 


ENRI OF ARSENIC AND ITS SEPA- 
RATION FROM OTHER ELEMENTS BY 
_ POLYMER-BASED RETEN- 
Vernadsky Inst. of Geochemistry and Analytical 
Chem., Acad. of Sciences, Moscow 117975, USSR. 
For primary bibliographic entry see Field 5A. 


REVOLUTION IN WASTEWATER TREAT- 
NASA, NSTL, Building 2423, NSTL, MS 39529. 
B. Gillette. 


Biocycle BCYCDK, Vol. 29, No. 3, p 48, 50-51, 
March 1988. 1 fig. 


Descriptors: *Wetlands, ‘*Artificial wetlands, 
*Wastewater treatment, *Municipal wastewater, 
*Marshes, *Economic efficiency, *Design criteria, 
*Aquatic plants, Bulrushes, Duckweed, Water 
hyacinths, Ornamentals, Seasonal variation. 


Collins, MS, San Diego, CA, Monterey, VA, and 
Haughton, LA are just a few of the many cities in 
the U.S. that are joining a quiet revolution in 
wastewater treatment. Plants are being used as a 
key element in artificial marshland wastewater 
treatment systems that take advantage of natural 
processes to make a significant difference in the 
purity of wastewater effluent. In most cases, the 
natural systems work better and are less expensive 
to build, operate and maintain than the mechanical 
systems replaced. Some of the aquatic plants that 
have been studied for use in wastewater treatment 
are hyacinths, duckweed, bulrush and several orna- 
mental plants. Artificial marsh design, and the ef- 
fectiveness of the system in winter is also dis- 
cussed. —" 

W88-0684; 


SLUDGE INCREASES PULPWOOD PRODUC- 
TION, 

Wisconsin Univ.-Madison. Dept. of Soil Science. 
For primary bibliographic entry see Field SE. 
W88-06843 


ALGAL POPULATION AND AUXOTROPHIC 
ADAPTATION IN A SUGAR REFINERY 
WASTEWATER ENVIRONMENT, 


Unidad de Biologia General, Dept. de Biologia, 
Facultad de Ciencias, Universidad Autonoma de 
Madrid, Cantoblanco, Madrid-28049, Spain. 

F. Martinez, M. D. C. Avendano, E. Marco, and 
M. I. Orus. 

Journal General and Applied Microbiology 
JGAMAS, Vol. 33, No. 4, p 331-341, August 1987. 
2 fig, 4 tab, 32 ref. 


Descriptors: *Algae, *Chlorella, *Heterotrophs, 
*Scenedesmus, *Industrial wastewater, 
*Wastewater treatment, *Adaptation, *Glucose, 
Sugars, Chlorophyta, Species composition, Isola- 
tion, Axenic culture, Growth, Kinetics. 


This study was conducted with algae living in a 
sugar refinery wastewater environment. Algae 
common in organic-polluted environments such as 
Chlorella sp., and Scenedesmus quadricauda were 
found, along with some other species not so 
common in this type of environment. Most species 
were isolated and the resulting axenic cultures 
were used to establish their heterotrophic potential 
with different organic compounds found in this 
type of habitat. Chlorella sp., showed the best 
adaptive pattern since it had adapted its glucose 
transport system to operate by facilitated diffusion. 
It exhibited a higher affinity than other systems of 
glucose facilitated diffusion and also a higher V 
sub m, which was obtained at about the sugar 
concentration occurring in its natural habitat. 
Moreover, Chlorella sp., could increase its glucose 
uptake rate under some specific conditions of 
growth. (Author’s abstract) 

W88-06845 


TREATMENT OF LEACHATE FROM A SOLID 
WASTE LANDFILL SITE USING A TWO- 
STAGE ANAEROBIC FILTER, 

New Jersey Inst. of Tech., Newark. Dept. of Civil 
and Environmental Engineering. 

Y. C. Wu, O. J. Hao, K. C. Ou, and R. J. Scholze. 
Biotechnology and Bioengineering BILED3, Vol. 
31, No. 3, p 257-266, February 1988. 7 fig, 3 tab, 41 
ref. Army Construction Engineering Res. Lab., 
Champaign, IL, Grant No. DACA 888 EC 0013. 


Descriptors: ‘*Biofiltration, *Wastewater treat- 
ment, *Solid wastes, *Leachates, *Landfills, *An- 
aerobic digestion, *Digested sludge, *Organic 
matter, *Volatile acids, *Process control, Multi- 
phase flow, Iron, Zinc, Biological oxygen demand, 
Chemical oxygen demand. 


Raw leachate was treated using a two-stage upflow 
anaerobic filter process. Leachate from a solid 
waste landfill site, which received both municipal 
and industrial wastes, contained high organic 
matter (17-21 g/L COD, 13-14 g/L BOD, and 3.5- 
4.6 g/L volatile acids), and low metal (Zn and Fe) 
concentrations. Depending on sampling time, 
leachate composition and characteristics varied 
considerably. At an organic loading up to 4 g 
COD/sq day media area, the BOD and COD 
removal percentages were 98 and 91%, respective- 
ly. The biofilters were also effective for metal 
removal. However, the filter effluent contained a 
high concentration of ammonia. System overload- 
ing was characterized by the accumulation of large 
quantities of volatile acids and by a low ratio of 
alkalinity/volatile acids, resulting in low COD re- 
moval and reduced gas production. Once the first 
filter was upset, the second stage could only par- 
tially respond to the volatile acids accumulated in 
the effluent of first filter. (Author’s abstract) 
W88-06850 


KINETICS OF MICROBIAL GROWTH ON 
MIXTURES OF PENTACHLOROPHENOL 
AND CHLORINATED AROMATIC COM- 
POUNDS, 

Environmental Chemistry Res. Laboratory, Dow 
Chemical U.S.A., 1701 Building, Midland, MI 
48674. 

G. M. Kelcka, and W. J. Maier. 

Biotechnology and Bioengineering BILED3, Vol. 
31, No. 4, p 328-335, March 1988. 6 fig, 2 tab, 28 
ref. 
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Descriptors: *Wastewater treatment, *Growth ki- 
netics, *Bacteria, *Microbial degradation, *Phen- 
ols, *Pentachlorophenol, *Chlorinated hydrocar- 
bons, *Aromatic compounds, *Organic carbon, 
*Mathematical models, *Carbon sources, Optimi- 
zation, Simulation analysis. 


Batch experiments were conducted to examine the 
effects of several substrate analogs on the degrada- 
tion of pentachlorophenol by an enrichment cul- 
ture of pentachlorophenol-utilizing bacteria. The 
presence of substrate analogs which were unable to 
serve as a carbon source for growth of the culture 
(e.g., 3,5,6-trichloro-2-pyridinol, 2,4-dichlorophen- 
oxyacetic acid) decreased the rate of pentachloro- 
phenol degradation. The presence of a utilizable 
substrate analog (e.g., phenol, 2,4,5-trichloro- 
phenol) also inhibited the initial rate of pentachlor- 

henol degradation; however, the overall remov- 
yc was accelerated due to an increase in cell 
mass concentration as a result of simultaneous 
growth on both substrates. These effects were 
shown to be predicted by a mathematical model 
based on a modified Monod equation. Kinetic pa- 
rameters obtained from the results of laboratory 
studies can be used for further process analysis to 
define the optimal conditions for the biological 
treatment of complex mixtures of phenolic com- 

nds. (Author’s abstract) 

88-06851 


SODIUM INHIBITION OF ACETOCLASTIC 
METHANOGENS IN GRANULAR SLUDGE 
FROM A UASB REACTOR, 

— wae —— (Netherlands). 

t. of Water Pollution Control. 

yy adn J. van Lier, and G. Lettinga. 

Enzyme and Microbial Technology EMTED2, 
Vol. 10, No. 1, p 24-32, January 1988. 6 fig, 4 tab, 
50 ref. Dutch Government, Clean Technology 
Program Grant (F.41)LH511. 


Descriptors: *Wastewater treatment, *Anaerobic 
digestion, *Sludge digestion, *Methane bacteria, 
Sodium, Toxicity, Inhibition, Inhibitors, Hydrogen 
ion _ concentration, Digestion, Biological 
wastewater treatment. 


The effect of sodium on the formation of methane 
from acetate in granular sludge from an Upflow 
Anaerobic Sludge Bed (UASB) reactor was deter- 
mined at various acetate concentrations and pH- 
levels. At neutral pH, sodium concentrations of 5, 
10 and 14 g Na(+)/liter caused 10, 50, and 100% 
inhibition, respectively, relative to the maximum 
specific acetoclastic methanogenic activity of the 
granular sludge. These values reflect the sensitivity 
of Methanothrix sp, towards sodium, as this is the 
predominant acetoclastic methanogen in the granu- 
lar sludge used. The pH did not affect the inhibito- 
ry action of sodium. significantly in the range of 
6.5-7.2, but at pH-levels near 8, the inhibition was 
more pronounced. At acetate concentrations 
below 500 milligrams/liter, diffusion limitation 
partly masked the influence of sodium on the spe- 
cific activity of the granulated sludge. No adapta- 
tion of Methanothrix sp. to high sodium concentra- 
tions could be obtained in a period of 12 weeks. 
Net growth of Methanothrix sp. could be obtained 
at sodium concentrations of approximately 10 g/ 
liter. At equal sodium concentrations, sodium chlo- 
ride had a somewhat stronger effect on the specific 
activity than sodium sulfate, but the difference in 
unimportant for design purposes. The results ob- 
tained with short-term activity measurements can 
reliably be used for predictions of the effect of 
sodium salts on continuously fed UASB reactors. 
(Author’s abstract) 

W88-06869 


REMOVAL OF FLOODWATER NITROGEN IN 
A CYPRESS SWAMP RECEIVING PRIMARY 
WASTEWATER EFFLUENT, 

Central Florida Research and Education Center, 
Sanford, FL. 

W. F. DeBusk, and K. R. Reddy. 

Hydrobiologia HYDRB8, Vol. 153, No. 1, p 79-86, 
October 9, 1987. 4 fig, 2 tab, 22 ref. 


Descriptors: *Wastewater treatment, *Fate of pol- 
lutants, *Swamps, *Nitrogen removal, 


*Wastewater sr eee Wetlands, Ammonia, Nitri- 
fication, Denitrification, Sediments, Nitrates, Sedi- 
ment-water interfaces. 


Intact sediment-water columns from a flowing cy- 
press swamp receiving primary wastewater efflu- 
ent were used to evaluate inorganic nitrogen re- 
moval and to determine the fate of N15-labeled 
ammonium ion added to the floodwater. Treat- 
ments represented wetland sites which had re- 
ceived zero (initial application) 2, and 50 years of 
primary wastewater application. The rate of inor- 
ge tl decrease in the floodwater was greatest 
or the initial application columns, primarily due to 
sediment adsorption of ammonium ion, followed 
by 2-year and 50-year columns. Maximum removal 
rates were 318, 296, and 148 mg N/sq m/day, 
respectively. At the end of the 21-day study 
period, only 0.5 to 2.3% of applied N15 was recov- 
ered in the floodwater and 11.4 io 17.3% was 
recovered in the sediment, with the remaining 82.2 
to 86.3% being lost from the sediment-water 
system. Results of the study indicate that N remov- 
al efficiency did not decrease with prolonged 
wastewater application, despite reduced sediment 
adsorption capacity, because of the significance of 
gaseous N losses (nitrification-denitrification, am- 
monia volatilization) as an N sink in the sediment- 
water system. (Author’s abstract) 

W88-06894 


ACCUMULATION, DEGRADATION AND BIO- 
LOGICAL EFFECTS OF LINDANE ON SCEN- 
EDESMUS OBLIQUUS (TURP.) KUTZ, 
Research Institute of Environmental Chemistry, 
Academic Sinica, Beijing, China. 

L. Yi-xiong, and S. Bo-zen. 

Hydrobiologia HYDRB8, Vol. 153, No. 3, p 249- 
252, October 30, 1987. 3 fig, 3 tab, 6 ref. 


Descriptors: *Wastewater treatment, *Fate of pol- 
lutants, *Industrial wastewater, *Pesticides, *Lin- 
dane, *Algae, *Degradation, *Biodegradation, In- 
secticides, Reservoirs, China. 


Samples of Scenedesmus obliquus were exposed to 
lindane solutions (0, 0.1, 1, 10, 50, and 100 mg/ 
liter) to assess the feasibility of using the algae in 
treatment of pesticide-containing industrial 
wastewaters discharged into a sewage reservoir in 
China. At lindane concentrations of 50-100 m 
liter algal growth was inhibited, and chlorophyll 
and carotene content was decreased. At the lower 
lindane concentrations (1-10 mg/liter) algal 
growth, chlorophyll content, and carotene content 
did not differ much from the control; amino acids 
composition remained constant but below that of 
the control, especially aspartine, arginine, methio- 
nine, and phenylalanine. This indicated a toxic 
reaction. The degree of lindane accumulation by S. 
obliquus was greater at the 1 mg/liter concentra- 
tion than at 10 mg/liter and was enhanced by 
turbulence and time. For example, lindane at 1 
mg/liter was reduced to 0.423 mg/liter after 15 
min exposure to algae without stirring and to 0.322 
mg/liter at 360 min. Lindane accumulations in the 
algae at the same starting concentration and with- 
out stirring were 70.9 microgram/liter after 15 min 
and 164.5 microgram/liter after 360 min. Lindane 
degradation also occurred in the algae as shown by 
chromatographic peaks. (Cassar-PTT) 

W88-06899 


BIODEGRADATION DATA EVALUATION 
FOR STRUCTURE/BIODEGRADABILITY RE- 
LATIONS, 

Syracuse Research Corp., NY. Center for Chemi- 
cal Hazard Assessment. 

For primary bibliographic entry see Field 5B. 
W88-06921 


PREDICTION OF CONSUMER PRODUCT 
CHEMICAL CONCENTRATIONS AS A FUNC- 
TION OF PUBLICLY OWNED TREATMENT 
WORKS TREATMENT TYPE AND RIVERINE 
DILUTION, 

Procter and Gamble Co., Cincinnati, OH. Ivory- 
dale Technical Center. 

For primary bibliographic entry see Field 5B. 
W88-06954 


CONTROL OF INTERSPECIES ELECTRON 
FLOW DURING ANAEROBIC DIGESTION: 
ROLE OF FLOC FORMATION IN SYNTRO- 
PHIC METHANOGENESIS, 

Michigan Biotechnology Inst., P.O.Box 27609, 
Lansing, Michigan 48909. 

J. H. Thiele, M. Chartrain, and J. G. Zeikus. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 1, p 10-19, January 1988. 6 
fig, 2 tab, 32 ref. 


Descriptors: *Biological wastewater treatment, 
*Anaerobic bacteria, *Anaerobic digestion, 
*Wastewater treatment, *Flocculation, *Microbio- 
logical studies, Anaerobic conditions, Food-proc- 
essing wastes, Bacteria. 


The flora of an anaerobic whey-processing che- 
mostat was separated by anaerobic sedimentation 
techniques into a free-living bacterial fraction and 
a bacterial floc fraction. The floc fraction consti- 
tuted a major part (i.e., 57% total protein) of the 
total microbial population in the digester, and it 
accounted for 87% of the total 2: dent 
methanogenic activity and 76% of the total etha- 
nol-consuming acetogenic activity. Lactose was 
degraded by both cellular fractions, but in the free 
flora fraction it was associated with higher inter- 
mediary levels of H2, ethanol, butyrate, and propi- 
onate production. Electron microscopic analysis of 
flocs showed bacterial diversity and juxtaposition- 
ing of tentative Desulfovibrio and Methanobacter- 
ium species without significant microcolony for- 
mation. Ethanol, an intermediary product of lac- 
tose-hydrolyzing bacteria, was converted to ace- 
tate and methane within the flocs by interspecies 
electron transfer. Ethanol-dependent methane for- 
mation was compartmentalized and closely cou- 
pled kinetically within the flocs but without signifi- 
cant formation of H2 gas. Physical disruption of 
flocs into fragments of 10- to 20-micron diameter 
initially increased the H2 partial pressure but did 
not change the carbon transformation kinetic pat- 
terns of ethanol metabolism or demonstrate a sig- 
nificant role for H2 in CO2 reduction to methane. 
The data demonstrate that floc formation in a 
whey-processing anaerobic digester functions in 
juxtapositioning cells for interspecies electron 
transfer during syntrophic ethanol conversion into 
acetate and methane but by a mechanism which 
was independent of the available dissolved H2 gas 
pool in the ecosystem. (See also W88-06998) (Au- 
thor’s abstract) 

W88-06997 


CONTROL OF INTERSPECIES ELECTRON 
FLOW DURING ANAEROBIC DIGESTION: 
SIGNIFICANCE OF FORMATE TRANSFER 
VERSUS HYDROGEN TRANSFER DURING 
SYNTROPHIC METHANOGENESIS IN 
FLOCS, 


Michigan Biotechnology Inst., P.O.Box 27609, 
Lansing, Michigan 48909. 
J. H. Thiele, and J. G. Zeikus. 


Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 1, p 20-29, January 1988. 9 
fig, 2 tab, 40 ref. 


Descriptors: *Model studies,  *Biological 
wastewater treatment, *Anaerobic bacteria, *An- 
aerobic digestion, *Wastewater treatment, *Floc- 
culation, *Microbiological studies, Anaerobic con- 
ditions, Bacteria, Food-processing wastes. 


Microbial formate production and consumption 
during syntrophic conversion of ethanol or lactate 
to methane was examined in purified flocs and 
digester contents obtained from a whey-processing 
digester. Formate production by digester contents 
or purified digester flocs was dependent on CO2 
and either ethanol or lactate but not H2 gas as an 
electron donor. During oy methanogene- 
sis, flocs were the primary site for formate produc- 
tion via ethanol-dependent CO2 reduction, with a 
formate production rate and methanogenic turnov- 
er constant of 660 micro-moles/h and 0.044/min, 
respectively. Floc preparations accumulated four- 
fold-higher levels of formate (40 micro-moles) than 
digester contents, and the free flora was the pri- 
mary site for formate cleavage to CO2 and H2 (90 
micro-moles formate per h). Inhibition of methano- 





genesis by CHCI3 resulted in formate accumula- 
tion and suppression of syntrophic ethanol oxida- 
tion. H2 gas.was an — intermediary met- 
abolic of syntrophic ethanol conversion by flocs, 
and its exogenous addition neither stimulated 
methanogenesis nor inhibited the initial rate of 
ethanol oxidation. These results demonstrated that 
>90% of he pl ra ethanol conversion to 
methane mixed cultures containing primarily 
Desulfovibrio vulgaris and Sisuienotestocings for- 
micicum was mediated via interspecies formate 
transfer and that < 10% was mediated via interspe- 
cies H2 transfer. The results are discussed in rela- 
tion to biochemical thermodynamics. A model de- 
scribes the dynamics of a bicarbonate-formate elec- 
tron shuttle mechanism for control of carbon and 
electron flow during syntrophic methanogenesis 
and provides a mechanism for energy conservation 
by syntrophic acetogens. (See also W88-06997) 
(Author’s abstract) 

W88-06998 


ENVIRONMENTAL FACTORS AFFECTING 
INDOLE METABOLISM UNDER ANAEROBIC 
CONDITION: 
Pennsylvania State Univ., University Park. Dept. 
¢ Agronomy. 

E. L, Madsen, A. J. Francis, and J.-M. Bo! 
Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 1, p 74-78, January 1988. 5 
fig, 25 ref. DOE Grant DE-FG02-87ER60556. 


Descriptors: *Sludge digestion, *Denitrification, 
*Methane bacteria, *Indoles, *Anaerobic bacteria, 
*Anaerobic digestion, *Wastewater treatment, 
*Flocculation, Microbiological studies, Metabo- 
lites, Anaerobic conditions, Culturing techniques, 
Incubation, Bacteria. 


The influence of physiological and environmental 
factors on the accumulation of oxindole during 
anaerobic indole metabolism was investigated by 
high-performance liquid chromatography. Under 
methanogenic conditions, indole was temporarily 
converted to oxindole in stoichiometric amounts in 
media inoculated with three freshwater sediments 
and an organic soil. In media inoculated with 
methanogenic sewage sludge, the modest amounts 
of oxindole detected at 35 deg C reached higher 
concentrations and persisted longer when the incu- 
bation temperature was decreased from 35 to 15 
deg C. Also, decreasing the concentration of 
sewage sludge used as an inoculum from 50 to 1% 
caused an increase in the accumulation of oxindole 
from 10 to 75% of the indole added. Under denitri- 
fying conditions, regardless of the concentration or 
source of the inoculum, oxindole appeared in trace 
amounts but did not accumulate during indole me- 
tabolism. In addition, denitrifying consortia which 
previously metabolized indole degraded oxindole 
with no lag period. The data suggest that oxindole 
accumulation under methanogenic, but not under 
denitrifying conditions, is caused by differences 
between relative rates of oxindole production and 
destruction. (Author’s abstract) 

W88-06999 


ASSESSMENT OF RECOVERY EFFICIENCY 
OF BEEF EXTRACT REAGENTS FOR CON- 
CENTRATING VIRUSES FROM MUNICIPAL 
WASTEWATER SLUDGE SOLIDS BY THE OR- 
GANIC FLOCCULATION PROCEDURE, 
Environmental Monitoring and Support Lab.-Cin- 
cinnati, OH. Biological Methods Branch. 
> S. Safferman, M. E. Rohr, and T. Goyke. 

pplied and Environmental Microbiology 
AEMIDE, Vol. 54, No. 2, p 309-316, February 
1988. 2 fig, 7 tab, 17 ref. 


Descriptors: *Domestic wastes, *Sludge solids, 
*Wastewater treatment, *Organic flocculation, 
*Viruses, Comparison studies, Beef extract, Per- 
formance evaluation, Biological wastewater treat- 
ment, Wastewater. 


The capacity of beef extract reagents to form flocs 
suitable for virus adsorption was assessed. Reagent 
comparisons resulted in the establishment of a 
modified organic flocculation procedure to con- 
centrate viruses desorbed from sewage sludge 
solids with currently available modified powdered 
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beef extracts. The method, based on supplementa- 
tion with paste beef extract floc, achieved virus 
recoveries comparable to those obtained with pow- 
dered beef extract produced before a 1979 change 
in the manufacturing process. When primary set- 
tled sludge solids originating from mostly domestic 
waste were eluted with an unsupplemented modi- 
fied powered beef extract, high virus recovery 
efficiency was observed upon concentration by 
organic flocculation. This appreciable increase 
might have been due to floc-forming substances 
that were present in the primary settled sludge. 
These substances did not appear to be ie in 
settled sludge collected from biologically treated 
wastes. Apparently, the floc-forming substances 
had been either removed or substantially altered 
ny hv aaa treatment.(Author’s abstract) 
W88-07004 


REDUCTIVE DECHLORINATION OF HEX- 
ACHLOROBENZENE TO TRI- AND DICH- 
LOROBENZENES IN ANAEROBIC SEWAGE 


SLUDGE, 
Michigan State Univ., East Lansing. Dept. of Crop 
and Soil Sci 


ences. 

B. Z. Fathepure, J. M. Tiedje, and S. A. Boyd. 

—_ and Environmental Microbiology 
MIDF, Vol. 54, No. 2, p 327-330, February 

1988. 4 fig, 19 ref. U.S. Air Force Grant FO8635- 

83-C-00290. 


Descriptors: *Wastewater treatment, *Fate of pol- 
lutants, *Anaerobic digestion, *Dechlorination, 
*Biodegradation, * Aromatic 
compounds, Organic compounds, Polychlorinated 
biphenyls, Biological wastewater treatment, 
Wastewater. 





Hexachlorobenzene was dechlorinated to tri- and 
dichlorobenzenes in anaerobic sewage sludge. The 
complete biotransformation of 190 micromoles 
hexachlorobenzene (50 ppm) occurred within 3 
weeks. The calculated rate of hexachlorobenzene 
dechlorination was 13.6 micromol/L/day. Hexach- 
lorobenzene was dechlorinated via two routes, 
both involving the sequential removal of chlorine 
from the aromatic ring. The major route was hex- 
achlorobenzene to pentachlorobenzene to 1,2,3,5- 
tetrachlorobenzene to  1,3,5-trichlorobenzene. 
Greater than 90% of the added hexachlorobenzene 
was recovered as 1,3,5-trichlorobenzene, and there 
was no evidence for further dechlorination of 
1,3,5-trichlorobenzene. The minor route was hex- 
achlorobenzene to pentachlorobenzene to 1,2,4,5- 
tetrachlorobenzene to 1,2,4-trichlorobenzene to 
dichlorobenzenes. These results extend reductive 
dechlorination to poorly water soluble aromatic 
hydrocarbons which could potentially include 
other important environmental pollutants like pol- 
ychlorinated biphenyls. (Author’s abstract) 
'W88-07005 


REDUCTIVE ee ok ne OF PROPIO- 
NATE TO BUTYRATE IN METHANOGENIC 


STEMS, ; 

Station de Technologie Alimentaire, Institut Na- 
tional de la Recherche Agronomique, 59 rue Jules 
Guesde, B.P. 39, 59651. 
J. L. Tholozan, E. Samain, J. P. Grivet, R. 
— and H. C. Dubourguier. 

lied and Environmental Microbiology 
a MIDF, Vol. 54, No. 2, p 441-445, February 
1988. 4 fig, 2 tab, 21 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, ‘*Anaerobic digestion, 
*Acetogenesis, *Biodegradation, *Propionates, 
*Butyrates, Carbon radioisotopes, Metabolites, Iso- 
tope studies, Organic compounds, Wastewater. 


During the batch degradation of sodium propio- 
nate by the anaerobic sludge from an industrial 
digester, a significant amount of butyrate formation 
was observed. Varying the initial propionate con- 
centrations did not alter the ratio of maximal bu- 
tyrate accumulation to initial propionate concen- 
tration within a large range. By measuring the 
decrease in the radioactivity of (1-14C)butyrate 
during propionate degradation, it was estimated 
that about 20% of the propionate was converted to 
butyrate. Labeled butyrate was formed from (1- 


149 


14C)propionate with the same specific radioactiv- 
ity, suggesting a possible direct pathway from pro- 
plonate to butyrate. This hypothesis was confirmed 
by nuclear magnetic resonance studies with 
(13C)propionate. The results showed that (1-13C)-, 
(2-13C)-, and (3-13C)propionate were converted to 
(2-13C)-, (3-13C)-, and (4-13C)butyrate, respective- 
ly, demonstrating the direct carboxylation on the 
carboxyl group of propionate without randomiza- 
tion of the other two carbons. In addition, an 
exchange reaction between C-2 and C-3 of the 
propionate was observed, indicating that acetogen- 
esis may proceed through a randomizing pathway. 
The physiological significance and importance of 
various metabolic pathways involved in propionate 
degradation are discussed, and an unusual pathway 
of butyrate synthesis is proposed. (Author’s ab- 
stract) 

W88-07010 


INACTIVATION OF PARTICLE-ASSOCIATED 
COLIFORMS BY CHLORINE AND MONOCH- 
LORAMINE, 


aaa aa Protection Agency, Cincinnati, 


D. Berman, E. W. Rice, and J. C. Hoff. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 2, p 507-512, February 
1988. 2 fig, 5 tab, 12 ref. 


Descriptors: *Inactivation, *Wastewater treatment, 
*Disinfection, *Primary wastewater treatment, 
*Coliforms, *Chlorine, *Monochloramine, Ef- 
fluents, Wastewater, Disinfection. 


Sieves and nylon screens were used to separate 
primary sewage effluent solids into particle frac- 
tions of <7- or >7-micron size. The efficiency of 
separation was determined by using a particle 
counier. Indigenous coliforms associated with the 
particle fractions were tested for their resistance to 
chlorine and monochloramine. Coliforms associat- 
ed with the <7-micron fraction were inactivated 
more rapidly by 0.5 mg of chlorine per liter at 5 
deg C and pH 7 than coliforms associated with the 
>7-micron fraction. Homogenization of the >7- 
micron fraction not only resulted in an increase in 
the number of <7-micron particles, but also in- 
creased the rate of inactivation to a rate similar to 
that of the <7-micron fraction. With 1 mg of 
monochloramine per liter at 5 deg C and pH 7, 
particle size had no appreciable effect on the rate 
of inactivation. At pH 8, however, the <7-micron 
fraction was inactivated more rapidly than the >7- 
micron fraction. The time required for 99% inacti- 
vation of the particle fractions with monochlora- 
mine at pH 7 or 8 was 20- to 50-fold greater than 
the time required for the same amount of inactiva- 
tion with chlorine at pH 7. The results indicate 
that coliforms associated with sewage effluent par- 
ticles are inactivated more rapidly with 0.5 mg of 
chlorine per liter than with 1.0 mg of monochlora- 
mine per liter. However, >7-micron particles can 
have a protective effect against the disinfecting 
action of chlorine. (Author’s abstract) 

W88-07012 


TRANSFER AND EXPRESSION OF MESOPHI- 
LIC PLASMID-MEDIATED DEGRADATIVE 
a IN A PSYCHROTROPHIC BACTE- 
Waterloo Univ. (Ontario). Dept. of Biology. 

For primary bibliographic entry see Field 5G. 
W88-07017 


DIRECT CHARACTERIZATION OF METHAN- 
OGENS IN TWO HIGH-RATE ANAEROBIC BI- 
OLOGICAL REACTORS, 

BP America, Cleveland, Ohio 44128, and Wads- 
worth Center for Laboratories and Research, New 
York State. 

H. A. Kobayashi, E. C. de Macario, R. S. 
Williams, and A. J. L. Macario. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 3, p 693-698, March 1988. 
4 fig, 2 tab, 20 ref. 


Descriptors: *Anaerobic digestion, *Wastewater 
treatment, *Biological wastewater treatment, *An- 
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alytical methods, *Species composition, *Methano- 
gens, Turbulence, Microbiological studies, Micro- 
organisms, Electron microscopy. 


The methanogenic flora from two types of turbu- 
lent, high-rate reactors was studied by immunolo- 
gic methods as well as by phase-contrast, fluores- 
cence, and scanning electron microscopy. The re- 
actors were a fluidized sand-bed biofilm ANI- 
TRON reactor and an ultrafiltration membrane- 
associated suspended growth MARS reactor (both 
trademarks of / Air Products and Chemicals, Inc., 
Allentown, Pa.). Conventional microscopic meth- 
ods revealed complex mixtures of microbes of a 
range of sizes and shapes, among which morpho- 
types resembling Methanothrix spp. and Methano- 
sarcina spp. were noticed. Precise identification of 
these and other methanogens was accomplished by 
antigenic fingerprinting with a comprehensive 
panel of calibrated antibody probes of predefined 
specificity spectra. The methanogens identified 
> tina morphotypes and antigenic fingerprints in- 
dicating their close similarity with the following 
reference organisms: Methanobacterium formici- 
cum MF and Methanosarcina barkeri W in the 
ANITRON reactor only: Methanosarcina barkeri 
R1M3, M. mazei S6, Methanogenium cariaci JR1, 
and Methanobrvibacter arboriphilus AZ in the 
MARS reactor only; and Methanobrevibacter 
smithii ALI and Methanothrix soehngenii Opfikon 
in both reactors. Species diversity and distribution 
appeared to be, at least in part, dependent on the 
degree of turbulence inside the reactor. (Author’s 
abstract) 

'W88-07020 


APPLICATION OF THE FLUORESCENT- 
ANTIBODY TECHNIQUE FOR THE DETEC- 
TION OF SPHAEROTILUS NATANS IN ACTI- 
VATED SLUDGE, 

Pretoria Univ. (South Africa). Dept. of Microbi- 
ology and Plant Pathology. 

A. R. Howgrave-Graham, and P. L. Steyn. 
Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 3, p 799-802, March 1988. 
2 fig, 2 tab, 12 ref. 


Descriptors: *Fluorescent antibody technique, 
*Bulking sludge, *Analytical methods, 
*Wastewater analysis, *Wastewater treatment, 
*Sphaerotilus, *Activated sludge, *Microbiologi- 
cal studies, Microorganisms, Bacterial physiology, 
Bacteria. 


Sphaerotilus natans, one of the most widely report- 
ed causes of bulking in activated sludge, can exist 
both within and outside of a sheath. It can easily be 
confused with similar activated sludge bacteria and 
thus can be overlooked when present in low num- 
bers. Fluorescent antiserum was successfully pre- 
pared against the nonfilamentous form and was 
shown to be highly specific, showing no reaction 
with either pure cultures of similar filamentous 
bacteria or entirely unrelated organisms. It did, 
however, show a lack of strain specificity since it 
reacted with S. natans isolates from the Federal 
Republic of Germany and the United States and 
with filamentous bacteria in South African activat- 
ed sludges. Fluorescent antibody is capable of pen- 
etrating the filaments of S. natans to stain the cells 
individually. The use of fluorescent antiserum in 
the identification of S. natans filaments obscured 
by activated sludge flocs and other suspended 
matter was simple because the cells stained bright- 
ly could be observed through the less dense matter, 
while the use of other microscope techniques 
would be hampered by these obstructions. The use 
of fluorescent antibody will facilitate ecological 
studies of S. natans in activated sludge and other 
aqueous environments. (Author’s abstract) 
'W88-07025 


LOW-TEMPERATURE STABILITY OF VI- 
RUSES IN SLUDGES, 

Dept. of Civil and Environmental Engineering, 
Univ. of Cincinnati, Cincinnati, Ohio 45221. 

G. Berg, G. Sullivan, and A. D. Venosa. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 3, p 839-841, March 1988. 
2 fig, 1 tab, 9 ref. EPA Contract 68-03-3183. 


Descriptors: *Sludge, *Viruses, *Wastewater treat- 
ment, *Enteroviruses, *Hydrogen ion concentra- 
tion, *Temperature effects, *Wastewater. analysis, 
Viruses, Microbiological studies, Microorganisms, 
Survival. 


Enteroviruses survived for up to 38 days without 
diminishing in numbers in extended-aeration 
sludges maintained at 5 deg C. In oxidation ditch 
sludges similarly maintained, enteroviruses sur- 
vived for up to 17 days without diminishing in 
numbers. The pHs of the sludges were well inside 
the pH 6 to 8 corridor in which destruction of 
enteroviruses by the detergents and ammonia 
present in sludges reportedly does not occur. Un- 
explained, however, was the survival of large num- 
bers of enteroviruses in sludges at pH 3.5, a pH at 
which some anionic detergents commonly present 
in sewage are rapidly virucidal. The long survival 
of enteroviruses in these sludges at 5 deg C indi- 
cates that such sludges can probably be stored 
under refrigeration in the laboratory for extended 
periods while awaiting processing without suffer- 
ing significant losses in enterovirus numbers and 
that the sludges require appropriate treatment 
before discharge to the environment. (Alexander- 


PTT) 
W88-07026 


EFFLUEN1t TREATMENT STANDARDS FOR 
THE FUTURE USING THE RESOURCES OF 
TODAY, 

D. S. Buckley. 

European Water and Sewage, Vol. 91, No. 1094, p 
152-153, April 1987. 4 fig. 


Descriptors: *Biological wastewater treatment, 
*Wastewater treatment, *Water quality standards, 
*Activated sludge process, *Pollution load, Hy- 
drogen ion concentration, Biomass, Design stand- 
ards, Engineering, Training, Asia, Population 
equivalents. 


NSW Environmental Systems has evolved a bio- 
logical treatment system in which the formation of 
volatile compounds and organic acids which inhib- 
it digestion is prevented by seeding the raw sludge 
with sufficient well-digested sludge, by maintain- 
ing a slightly alkaline condition with a pH of 
around 7.2 and by the avoidance of overloading 
with raw sludge. The preliminary treatment stage 
utilizes a two-story sedimentation and sludge diges- 
tion tank system. In the biological stage, the dis- 
solved pollutants, that are aot removed during the 
preliminary treatment undergo full biological treat- 
ment. The rotors are equipped with Bio-Net plastic 
media which as a result of its open network struc- 
ture and the corresponding large specific surface 
area, ensures intensive aeration of both the tank 
contents and the biomass attached to the rotor. 
The modular engineering design and the fact that 
the process technology is the same for a plant of 
150 population equivalents as that for 20,000 popu- 
lation equivalents means that the major problems 
confronting authorities and other nsible orga- 
nizations can be solved now, i.e. full biological 
sewage treatment without environmental nuisance 
and without the need to train specialist plant oper- 
ating personnel. (Alexander-PTT) 

W88-07056 


ANAEROBIC WASTEWATER TREATMENT 
WITH THE BIOTHANE PROCESS, 

A. J. M. L. Borghans, W. M. A. Van Gils, and C. 
J. Van Schaijk. 

European Water and Sewage, Vol. 91, No. 1091, p 
27, 29, January 1987. 1 fig, 3 tab, 3 ref. 


Descriptors: *Biothane reactors, *Wastewater 
treatment, *Anaerobic conditions, *Anaerobic di- 
gestion, *Chemical oxygen demand, Pollution 
load, Industrial wastewater, Effluents, Sugar indus- 
try, Load distribution. 


In 1972 the Centrale Suiker Maatschappij (CSM) 
started a research program in cooperation with a 
number of universities in the Netherlands in order 
to develop an anaerobic wastewater treatment 
process. Their mutual efforts resulted in the devel- 
opment of the Biothane Upflow Anaerobic Sludge 
Blanket (UASB) reactor. All installations appear to 


150 


function well; at COD loads of 10-30 kg/cu m day 
purification efficiencies of 70-98 per cent, based on 
the total COD and 85-98 per cent, based on dis- 
solved COD are obtained. One of the most impor- 
tant aspects of the Biothane system is the high 
sludge concentration in the reactor. On the one 
hand this is caused by a good gas/liquid/sludge 
pm a in the Biothane settler tank and on t 

o hand by the formation of a good sedimenta- 
ble granulated sludge. Even at very high gas pro- 
duction, a loss of sludge hardly occurs. It can be 
concluded from this review that the anaerobic 
treatment of wastewater in Biothane reactors has 
become a nature technology. Wastewaters from 
the sugar industry are treated at loadings rates up 


to 30 kg/cu m with more than 80 per cent COD 
reduction. The system has shown to be highly 
resistant to variations in loading rate. (Alexander- 


PTT) 
W88-07058 


REMOVAL AND RECOVERY OF HEAVY 
METALS BY ION EXCHANGE FIBER, 

Dept. of Chemical Engineering, Nagoya Univ., 
Nagoya 464. 

M. Goto, and S. Goto. 

Journal of Chemical Engineering of Japan 
a ag rpt Vol. 20, No. 5, October 1987. 10 fig, 1 
tab, 12 ref. 


Descriptors: *Wastewater treatment, *Heavy 
metals, *Ion exchange, *Isotherms, *Adsorption, 
*Copper, Breakthrough curves, Ions, Metals. 


A cation exchange fiber and chelating fiber were 
studied for use in removing copper ions from 
water and wastewater. Equilibrium isotherms were 
measured for both fibers. Adsorption breakthrough 
and desorption curves for the fixed bed of fibers 
were compared with those for conventional spheri- 
cal resins. Overall volumetric coefficients were 
evaluated from the breakthrough curves and then 
the contributions of respective mass transfer proc- 
esses were estimated. Also, pressure drops in the 
fixed bed could be controlled by use of beds with 
large ratios of surface to volume. (Author’s ab- 
stract) 

W88-07060 


OZONATION OF ORGANIC REFRACTORY 
COMPOUNDS IN WATER IN COMBINATION 
WITH UV RADIATION, 

Kyushu Univ., Fukuoka (Japan). Dept. of Applied 
Chemistry. 

For primary bibliographic entry see Field 5F. 
W88-07061 


BACTERIAL LEACHING OF METALS FROM 
DIGESTED SEWAGE SLUDGE, 

Universite du Quebec, INRS-Eau, C. P. 7500, 2700 
rue Einstein, Sainte-Foy, (Quebec), Canada 
G1V4C7. 

R. D. Tyagi, and D. Couillard. 

Process Biochemistry PRBCAP, Vol. 22, No. 4, p 
114-117, August 1987. 4 fig, 3 tab, 40 ref. 


Descriptors: *Water pollution sources, 
*Wastewater treatment, *Bacterial leaching, *Acti- 
vated sludge process, *Heavy metals, *Anaerobic 
digestion, *Culturing techniques, Zinc, Copper, 
Lead, Cadmium, Leachates, Metals, Bacteria. 


Bacterial leaching of heavy metals from anaerobi- 
cally digested sludge was studied in batch system 
using mixed culture of Thiobacillus ferrooxidans 
and Thiobacillus thiooxidans. The leaching was 
carried out in five litre bioreactor at 24 deg C and 
pH 4.0. Mixed culture gave better solubilization 
rate compared to that for single culture. The maxi- 
mum metal solubilization observed in mixed cul- 
ture for Zn, Cu, Pb, and Cd was in the order of 
96%, 75%, 55%, and 50% respectively in 10 to 12 
days. The rate of solubilization in the order of Cu 
> Pb > Zn > Cd was observed. The recommend- 
ed level of Cu in sludge (74% removal) was ob- 
tained in seven days. (Author’s abstract) 
W88-07062 





PATHOGENIC MICRO-ORGANISMS AND 
HELMINTHS IN SEWAGE PRODUCTS, ARA- 
BIAN GULF, COUNTRY OF B 

Biologi Sciences, Univ. of Wisconsin-Parkside, 
Box No. 2000, Kenosha, WI 53151-2000. 


O. M. Amin. 

American Journal of Public Health AJHEAA, 
beg 78, No. 3, p 314-315, March 1988. 1 tab, 10 
ref. 


Descriptors: *Wastewater analysis, *Platygel- 
minthes, *Coliforms, *Escherichia coli, *Poliovi- 
rus, *Microor; *Pathogens, *Bahrain, 
Wastewater treatment, Wastewater, Fe Feces, Sludge, 
Public health, Viruses. 
Fecal and sludge samples from the Arabian Gulf 
in contained sora ver and 
coxsackie viruses, coliform bacteria, Escherichia 
coli, Salmonella spp., Shigella sonni, fecal strepto- 
cocci, Balantidium coli, Ascaris lumbricoides and 
Hymenolepis nana eggs, and Strongyloides stercor- 
alis. Sludge produced in the central sewage treat- 
ment plant is used for agricultural purposes and 
poses a threat to public health. Recommendations 
to reduce the potential health hazards are made. 
(Author’s abstract) 
W88-07067 


FERMENTATION OF 2-METHOXYETHANOL 

BY ACETOBACTERIUM MALICUM SP. NOV. 

AND PELOBACTER 

Biologie Univ. (Germany, F.R.). Fakultaet fuer 
io! 

K. Tanaka, and N. Pfennig. 

Archives of Microbiology AMICCU, Vol. 149, 

No. 3, January 1988. 3 fig, 3 tab, 19 ref. 


Descriptors: *Acetobacterium, *Wastewater treat- 

ment, *Biodegradation, *Fermentation, *Aerobic 

bacteria, Culturing techniques, Organic com- 

—_— — Microbiological studies, 
teria, Temperature. 


Anaerobic bacteria degrading 2-methoxyethanol 
were enriched from freshwater sediments, and 
three strains were isolated in pure culture. Two of 
them were Gram positive non-spore-forming rods 
and grew strictly anaerobically by acetogenic fer- 
mentation. Optimal growth occurred at 30 deg C, 
initial pH 7.5-8.0. 2-methoxyethanol and 2-ethox- 
yethanol were fermented to acetate and corre- 
sponding alcohols. Hydrogen plus carbon dioxide, 
formate, acetoin, L-malate, lactate, pyruvate, fruc- 
tose, and methoxyl groups of 3,4,5-trimethoxyben- 
zoate and 3,4,5-trimethoxycinnamate were fer- 
mented to acetate. 1,2- "Propanediol was fermented 
to acetate, propionate, and propanol. Strain 
MuME 1 was described as a new species, Aceto- 
bacterium malicum. It had a DNA base composi- 
tion of 44.1 mole-percent guanine plus cytosine. 
The third strain, which was identified as Pelo- 
bacter venetianus, fermented 2-methoxyethanol to 
methanol, ethanol, and acetate. (Author’s abstract) 
W88-07068 


RECYCLING OF THE AQUATIC WEED, 
WATER HYACINTH, AND ANIMAL WASTES 
= THE REARING OF INDIAN MAJOR 


ARPS, 
Central Institute of Freshwater Aquaculture 
(ICAR), Kausalagang, Via: Bhubaneswar 751002, 
Orissa (India). 

B. K. Mishra, A. K. Sahu, and K. C. Pani. 
Aquaculture AQCLAL, Vol. 68, No. 1, p 59-64, 
January 1988. 2 tab, 19 ref. 


Descriptors: *Biological wastewater treatment, 
*Barn wastewater, *Aquatic weeds, *Water hya- 
cinth, *Biogas slurry, *India, *Animal wastes, *Re- 
cycling, *Waste recovery, *Rearing ponds, *Carp, 
Fish, Fish ponds, Wastewater treatment. 


The efficacy of recycling cattle wastes and the 
aquatic weed, water hyacinth, in the rearing ponds 
for Indian major carps was studied. No other input 
was provided. It was observed that addition of the 
weed alone (treatment A) increased fish produc- 
tion by about 52% as compared to the control 
(treatment D) with no input. A combination of 
cattleshed washings and biogas slurry (treatment 
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B) increased fish production by about 126% as 
compared to the control. A combined treatment 
with biogas slurry, cattleshed washings and water 
hyacinth (treatment C) gave the maximum produc- 
tion, about 170% higher than the control. The 
average gross/net productions obtained after one 
year of rearing for treatments A, B, C and D were 
945/794.8, 1409.5/1258.05, 1679/1526.1, and 622/ 
494.45 k; ‘yt, respectively. (Author’s abstract) 
W88-07119 


DDT DEGRADATION BY BACTERIA FROM 
ACTIVATED SLUDGE, 
Lady Irwin Colle; e, 


Department of Chemistry, 

University of Delhi, Sikandra Road, New Delhi 
b adog India. 

V. Sharma, and J. M. Sadasivam. 

ab tae International ENVIDV, Vol. 13, No. 
2, p 183-190, 1987. 4 fig, 4 tab, 6 ref. 


Descriptors: *Biode; tion, *Biological 
wastewater treatment, *Mixed liquor, *Insecti- 
cides, *Degradation, *Bacteria, Bacterial isolates, 
*Activated sludge, *Microbial degradation, India, 
DDE, DDD, Degradation products, Chlorinated 
hydrocarbons. 


The degradation of DDT in aqueous phase was 
studied by treating it with microflora present in 
activated wenlge developed in bench-scale reactors 
and in vitro by incubating it with mixed liquor 
from the activated sludge and with the bacteria 
obtained after enrichment of the mixed liquor cul- 
ture through repeated transfers with increasing 
doses of DDT in standard inorganic medium. Sev- 
eral strains of bacterial isolates as well as mixed 
culture were able to de le DDT with hardly 
any formation of the stable metabolites DDD or 
DDE. The activated sludge de; DDT (i to 
55 mg/L) almost completely within 23 h, as only 
some of the effluent samples contained DDTs up 
to 0.03 mg/L. The bacteria belonged to the genera 
Bacillus, Micrococcus, Pseudomonas, and vO- 
bacterium. The mixed liquor and individual bacte- 
ria, when incubated with DDT in a mineral 
medium for 42 days under static culture conditions 
brought about 50% to 74% and 44% to 69% 
degradation of DDT, respectively. Under shaked 
conditions, these bacteria, when incubated up to 1 
month with 50,200 and 500 mg/L DDT, showed 
5.3% to 76.6% degradation of DDT, respectively. 
Traces of DDE and DDD were detected in a few 
samples. The microorganisms could utilize DDT as 
a source of carbon and hence can be used for 
biotreatment of DDT. (Author’s abstract) 
W88-07127 


PROBLEMS WITH THE PARAMETRIC AD- 

JUSTMENT OF GROWTH MODELS IN BIO- 

LOG TREATMENT (PROBLEMES DE L’I- 

DENTIFICATION PARAMETRIQUE DES 
DELESDE CROISSANCE EN 

BIOLOGIQUE). 

Ecole Nationale "des Ingenieurs de Tunis q oe 

H. Sayeb, B. Capdeville, M. Roustan, and H. 

Roques. 

Environmental Technology Letters ETLEDB, 

be 8, No. 6, p 307-316, June 1987. 1 fig, 10 tab, 10 

ref. 


Descriptors: *Biological wastewater treatment, 
*Microbial growth, *Wastewater treatment proc- 
ess, *Parameter adjustment, *Wastewater treat- 
ment, *Model studies, Growth models, Mathemati- 
cal models. 


The parametric adjustment of the growth models 
in biological treatment is an important step for the 
modeling of the wastewater treatment process. 
Two methods of adjustment have been used 
(Hooke and Jeeves; Newton-Gauss) to estimate the 
parameters of five growth models. It should be 
noted that the good adjustment of these parameters 
does not imply the validity of the model. It is 
essential to determine the experimental domain uti- 
lized to identify these parameters. (Author’s ab- 


stract) 
W88-07136 


ANAEROBIC PRETREATMENT OF CONCEN- 
TRATED PHARMACEUTICAL WASTES, 


Manitoba Univ., Winnipeg. Dept. of Civil Engi- 
neering. 

S. Shafai, and J. A. Oleszkiewicz. 

Environmental Technology Letters ETLEDB, 
beg 8, No. 7, p 327-338, July 1987. 6 fig, 1 tab, 18 
ref. 


Descriptors: *Wastewater, | *Pharmaceutical 
wastes, *Pretreatment of wastewater, *Ammonifi- 
cation, *Anaerobic reactors, Raw wastewater, 
Ammonia Nitrogen, Total Dissolved Solids, Or- 
ganic Carbon, Bioassay, Continuous flow, Chemi- 
cal Oxygen Demand. 


A study was conducted to investigate the anaero- 
bic ammonification of wastewater from an estro- 
gen extracting pharmaceutical plant. The 
wastewater was very high in Total Dissolved 
Solids (TDS), nitrogen (TKN) and organic Carbon 
(TOC). Both flow-through and batch anaerobic 
reactors were used. TDS concentrations over 17 g 
L in the flow-through reactors and in excess of 10 
g L in the batch reactors were found to be inhibito- 
ry to both ammonification and miethanogenesis. 
(Author’s abstract) 

W88-07138 


CAD COMPARISONS FOR WASTEWATER 
TREATMENT FACILITIES, 

Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 

D. B. Getty, A. D. Koussis, and F. L. Parker. 
Environmental Technology Letters ETLEDB, 
Vol. 8, No. 9, p 405-418, September 1987. 1 fig, 2 
tab, 9 ref. EPA Grant Subcontract 7821-X04. 


Descriptors: *Computer aided design, *Model 
studies, *Computer programs, Estimating equa- 
tions, *Wastewater treatment, *United States, Pri- 
mary clarification, Secondary clarification, Aero- 
bic digestion, Vacuum filtration, Incineration, 
Sludge hauling, Landfills, Activated sludge, Trick- 
ling filtration, Drying beds, Gravity thickening. 


A comparison was made between two computer 
aided design (CAD) models for wastewater treat- 
ment facilities, CAPDET and EXEC/OP, which 
are widely used in the United States. The purpose 
of both programs is to optimize preliminary de- 
signs and to determine costs for municipal 
wastewater treatment plants. However, the size, 
capabilities and computational procedures are 
vastly different. CAPDET is a much larger pro- 
gram than EXEC/OP, provides a larger selection 
of unit operations and has a more refined costing 
scheme. CAPDET was found to be user-friendlier 
once installed on a mainframe computer system. 
Testing of their operational and design capabilities 
against a consultant's designs has shown that, de- 
spite their flaws, both programs fulfill their intend- 
ed purpose satisfactorily. (Author’s abstract) 
W88-07143 


BENEFITS OF USING SELECTIVE INHIBI- 
TION TO REMOVE NITROGEN FROM 
HIGHLY NITROGENOUS WASTES, 
NovaTec Consultants Inc., Vancouver, B.C., 
Canada. 

O. Turk, and D. S. Mavinic. 

Environmental Technology Letters ETLEDB, 
Vol. 8, No. 9, p 419-426, September 1987. 3 fig, 1 
tab, 22 ref. 


Descriptors: *Wastewater treatment, ‘*Nitrites, 
*Nitrates, *Economic aspects, *Selective inhibi- 
tion, *Volatile suspended solids, Nitrification, Den- 
itrification, Chemical Oxygen Demand, Continu- 
ous flow, Activated sludge, Cost. 


A research program was conducted to demonstrate 
the feasibilty of using selective inhibition as a 
means of achieving cost reductions in the removal 
of nitrogen from wastewater (by means of biologi- 
cal nitrification/denitrification). ‘Continuous-flow, 
activated sludge systems and a batch test showed 
that nitrite reduction rates were 63% higher than 
nitrate reduction rates; COD consumption rates 
were 40% lower for nitrite reduction than for 
nitrate reduction; and biomass production up to 
300% lower with the reduction of nitrite than with 
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nitrate. Nitrite build-up was achieved by selective- 
ly inhibiting the nitrite oxidation step. Nitrite levels 
as high as 115 mg NO2(-)/1 caused no inhibition to 
the biological system. The findings call for a reas- 
sessment of the traditional approach to wastewater 
treatment of highly nitrogenous wastes. (Miller- 


PTT) 
W88-07144 


NICKEL ACCUMULATION BY BACTERIA, 
Department d’Enginyeria Quimica i Bioquimica, 
Facultat de Quimiques, Universitat de Barcelona, 
Placa Imperial Tarraco, 1, 43005 Tarragona, Spain. 
For primary bibliographic entry see Field SB. 
W88-07152 


CHEMICALLY ASSISTED PHOSPHOROUS 
PRECIPITATION: EFFECTS ON ANAEROBIC 
DIGESTION AND ‘AERCON’ SLUDGE THICK- 


ENING, 

Civil Engineering Department, Imperial College, 
London, SW7 2BU, U.K. 

P. W. W. Kirk, M. Hunter, J. N. Lester, and R. 
Perry. 

Environmental Technology Letters ETLEDB, 
Vol. 8, No. 11, p 545-554, November 1987. 4 tab, 
25 ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
digestion, *Sludge thickening, *Coagulant sludges, 
*Alum sludge, *Chemical precipitation, Phospho- 
rus removal, Phosphorus, Sedimentation, Alumi- 
num sulfate, Ferric Chloride, United Kingdom. 


Removal of phosphorus by chemically assisted pri- 
mary sedimentation was assessed and its effects on 
anaerobic digestion and Aercon consolidation 
were examined. Phosphorus removals in excess of 
96 and 99% were evident with the addition of 
aluminum sulfate and ferric chloride coagulants, 
respectively. Further improvement of phosphorus 
removal was minimal with the application of a 
polymeric flocculation aid in combination with 
ferric chloride only. No adverse effects on amena- 
bility to anaerobic digestion were observed for 
coagulant sludges. Subsequently, ‘Aercon’ treat- 
ment was able to thicken ferric chloride and alumi- 
num sulfate sludges satisfactorily, thereby proving 
‘Aercon’ applicable in such situations. (Author’s 
abstract) 

W88-07154 


RBC CHARACTERISTICS FOR NEJAYOTE 
AEROBIC TREATMENT, 

Universidad Nacional Autonoma de Mexico, 
Mexico City. Facultad de Quimica. 

R. P. Brenes, and C. D. Bazua. 

Environmental Technology Letters ETLEDB, 
Vol. 8, a 11, p 579-588, November 1987. 4 fig, 3 
tab, 14 ref. 


Descriptors: *Wastewater treatment, *Aerobic 
treatment, *Food-processing wastes, *Biological 
wastewater treatment, *Rotating biological contac- 
tor, Effluents, Organic compounds, Chemical 
oxygen demand, *Microorganisms, *Nejayote, 
Corn, Maize. 


Corn processing effluents, known as nejayote, 
were aerobically treated in a lab scale rotating 
biological contactor. Effluent organic compounds 
removal was monitored as chemical oxygen 
demand and reducing sugars. Results showed se- 
lective elimination of organic compounds along the 
cascade by microorganisms, corroborating previ- 
ous hypothesis on siaged removal of maize wastes 
pollutants by adapted biocommunities. (Author’s 
abstract) 

W88-07156 


PHOSPHATE REMOVAL BY COLUMN 
PACKED BLAST FURNACE SLAG: I. FUNDA- 
MENTAL RESEARCH BY SYNTHETIC 
WASTEWATER, 

Department of Environmental Science, Faculty of 
Engineering and Laboratory of Marine Biochemis- 
try, Faculty of Applied Biological Science, Hiro- 
“red * ates Higashi-Hiroshima City, 724 


H. Sunahara, W. M. Xie, and M. Kayama. 
Environmental Technology Letters ETLEDB, 
Vol. 8, No. 11, p 589-598, November 1987. 7 fig, 3 
tab, 5 ref. 


Descriptors: “Wastewater treatment, *Activated 
sludge, *Synthetic wastewater, *Phosphate remov- 
al, *Blast furnace slag, Decarbonation, Secondary 
effluent. 


The removal of phosphate ion from secondary 
effluents using a contact filtration process was 
investigated. A synthetic wastewater p. by 
using K2SO4, NaHCO3, CaCl2, and KH2PO04 
without COD and BOD components, and without 
suspended solids or total pop a was passed 
through a column packed with blast furnace slag. 
The wastewater was made to approximate the sec- 
ondary effluent from an activated sludge pone 
Decarbonation was necessary before phosphate re- 
moval and was accomplished by CO2-stripping at 
pH 3.9-4.5. The decarbonated wastewater was fed 
to the slag column by upflow. The highest phos- 
phate removal was achieved under the following 
conditions: Ca(-) concentration 80 mg/1; total car- 
bonate < 15 mg/1 as CO2; pH at 7-9; and retention 
time > 24 min. (See also W88-07158) (Miller-PTT) 
W88-07157 


PHOSPHATE REMOVAL BY COLUMN 
PACKED BLAST FURNACE SLAG: II. PRACTI- 
CAL APPLICATION OF SECONDARY EFFLU- 
ENT, 


, 
Department of Environmental Science, Faculty of 
engineering, Hiroshima University, Higashi-Hiro- 
shima City, 724 JAPAN. 
W. M. Xie, X. C. Zhang, T. Kitaide, and H. 
Sunahara. 
Environmental ant Letters ETLEDB, 
Vol. 8, No. 11, p 599-608, November 1987. 8 fig, 5 
tab, 4 re 


Descriptors: *Wastewater treatment, *Activated 
sludge, *Secondary wastewater treatment, *Phos- 
phate removal, Calcium ion, Decarbonation. 


Phosphate removal by a blast furnace slag-packed 
column was applied to a a secondary effluent from 
an activated sludge sewage treatment facility. The 
n calcium ion for phosphate removal was 
ee by using a calcium feeder column packed 
ith converter slag. The concentration of calcium 
ion and pH were adjusted at 90 mgl-1 and pH 7-9. 
The secondary effluent was decarbonated by the 
contact CO2-stripping method to <15 mg/l as 
CO2. The Ca(-) concentration in the slag column 
was automatically controlled using a Ca ion selec- 
tive electrode and an ion strength adjusting solu- 
tion of 2.2 M NaCl. The regeneration of the blast 
furnace slag was investigated by two methods: 
back washing using the treated water and standstill 
by halting. the influent. Although the standstill 
method was more effective, it was too time con- 
suming to be practical. (See also W88-07157) (Au- 
thor’s abstract) 
W88-07158 


REVERSIBLE AND IRREVERSIBLE INHIBI- 
TION OF METABOLIC ACTIVITY IN BIO- 
LOGICAL PHOSPHORUS REMOVAL SYS- 


TEMS, 

Santa Clara Univ., CA. Dept. of Civil Engineering. 
S. C. Chiesa, J. A. Postiglione, and S. R. Linne. 
Environmental Technology Letters ETLEDB, 
Vol. 8, No. 12, p 609-618, December 1987. 1 fig, 3 
tab, 32 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge, *Anaerobic conditions, *Phosphorus re- 
moval, *Biological wastewater treatment, *Inhibi- 
tors, Copper, Cyanide, Phenols. 


Biological phosphorus removal was inhibited to 
varying degrees by short-term exposure to copper, 
cyanide and phenol. Anaerobic phosphorus release 
was either unaffected or stimulated in the presence 
of inhibitory agents. Both copper and cyanide se- 
verely inhibited aerobic phosphorus uptake. Inhibi- 
tory metabolic effects associated with cyanide 
could be reversed by removing the compound 
from solution. Copper-induced inhibition could not 


be reversed by simple washing, even after 
longed aeration. aprge gem exposure to phenol, * 
graye up to 150 mg/1, had relatively little 
effect on be sto horus tone cultures. 
(Author's See 
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ACCLIMATION OF ANAEROBIC FLUIDISED 
BEDS TO TWO PHARMACEUTICAL WASTES, 
Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

S. M. Stronach, T. Rudd, and J. N. Lester. 
Environmental Technology Letters ETLEDB, 
og s = 12, p 673-687, December 1987. 8 fig, 3 

, 19 re 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Acclimatization, * 
wastes, *Pharmaceutical wasteswater, *Industrial 
wasteswater, og Srey Chemical ox Lary 
demand, Propanol, Dimethyl formamide, En; 
Fluidized bed process. 


The acclimation of anaerobic fluidized beds to two 
pharmaceutical wastes gradually introduced with 
the influent feed was examined. Feed was applied 
at a COD concentration of 2500 mg/l, at an organ- 
ic loading rate of 4.5 kg COD/cu m and with a 
hydraulic retention time (HRT) of 0.53 d, and 
operation continued until the feed comprised 100% 
industrial waste. Final COD removals reached 
54% and 45% for the propanol (A) and the di- 
methylformamide (B) containing wastes, respec 
tively. Analytical results suggested that waste © A 
was nutrient limited and caused inhibition of meth- 
anogenesis, whereas waste B appeared to contain a 
non-biodegradable or toxic fraction which did not 
inhibit methanogenesis but caused a reduction in 
COD removal and erratic volatile acids produc- 
tion. (Author’s abstract) 

W88-07161 


MODELING NUTRIENT BEHAVIOR IN WET- 


Michigan Univ., Ann Arbor. Dept. of Chemical 
Engineering. 

R. H. Kadlec, and D. E. Hammer. 

Ecological Modelling ECMODT, Vol. 40, No. 1, p 
37-66, January 1988. 9 fig, 4 tab, 23 ref. 


Descriptors: *Mathematical models, *Cycling nu- 
trients, *Wetlands, *Wastewater treatment, 
*Wastewater irrigation, Hydrologic models, Simu- 
lation analysis, Computer models, Differential 
equations, Finite difference methods, Wastewater 
facilities, Biomass, Plant growth, Litter, Soil gene- 
sis, Surface water, Overland flow, Interstitial 
water, Solutes, Phosphorus, Nitrogen, Chlorides, 
Michigan. 


A simple mathematical model was soit 
which permits dynamic simulation of wetland hy- 
drology and of nutrient-driven interactions be- 
tween wastewater and the wetland ecosystem. 
Spatial variations due to surface water flow are 
described, and material balance calculations car- 
ried out for os ape nitrogen, and chloride. A 
hydrology model, described elsewhere, predicts 
overland flow. Ecosystem phenomena are repre- 
sented, using a one-dimensional spatially distri 

ed compartmental model. Compartments repre- 
senting active parts of the ecosystem include soil, 
surface water, interstitial soil water, and various 
types of live biomass, standing dead, and litter. 
Solutions to the partial differential equations which 
comprise these spatial models are demonstrated 
using finite-difference methods. Computer simula- 
tions were compared with operating data from the 
Porter Ranch wastewater treatment facility at 
Houghton Lake, Michigan. They accurately pre- 
dicted solute concentrations in surface water, bio- 
mass growth patterns, —: in the litter pool, 
and soil accretion rates. (Author’s abstract) 
W88-07164 


SELECTION OF MEMBRANES FOR TREAT- 
MENT OF BLEACHING EFFLUENTS, 
Alfa-Laval Separation AB, Filtration Technology, 
P.O. Box 500, S-147 00 Tumba, Sweden. 





P. Zadorecki. 
Desalination DSLNAH, Vol. 62, p 137-147, May 
1987. 8 fig, 3 tab, 12 ref. 


Descriptors: *Wastewater treatment, *Membrane 
processes, *Reverse osmosis, *Ultrafiltration, 
*Bleaching wastes, *Pulp and paper industry, 
*Kraft mills, Effluents, Bacterial degradation, Po- 
lysulfone membrane, Chemical oxygen demand. 


Ultrafiltration is used for decoloration and reduc- 
tion of the high-molecular weight lignin content in 
effluents from the alkali-extraction stage of a con- 
ventional kraft pulp mill bleaching. However, this 
classical ultrafiltration does not reduce the amount 
of the most toxic low-molecular weight chlorinat- 
ed phenols. A joint research ee is described 
that aims at total purification of effluents from a 
bleach plant by means of a membrane process 
integrated with a bacterial degradation. Both re- 
verse osmosis (RO) membranes and several differ- 
ent ultrafiltration (UF) membranes were evaluated 
in various operating conditions. Reduction of 
COD was only slightly higher when RO mem- 
branes were used, compared with the UF mem- 
branes. The different UF membranes performed 
differently under various conditions. The best re- 
sults regarding rejection and flux were obtained 
with a UF polysulfone membrane with finger 
structure, operating at high pressure. (Author’s 
abstract 


W88-07217 


APPLICATION OF MEMBRANES IN ENVI- 

RONMENTAL PROTECTION, 

Institute of Environmental Chemistry, Chinese 

— ay of Science, P.O. Box 934, Beijing, China. 
-H. Liu. 

Desalination DSLNAH, Vol. 62, p 149-164, May 

1987. 9 fig, 6 tab, 16 ref. 


Descriptors: .*Wastewater treatment, *Ultrafiltra- 
tion, *Membrane processes, *Reverse osmosis, En- 
vironmental protection, Process water, Oil waste, 
Dyes, Textiles. 


In the last decade, research at the Institute of 
Environmental Chemistry has focused on four 
main areas: (1) Research into and preparation of 
membranes from polysulfone, polyvinylidene fluo- 
ride, sulfonated polysulfone, and a polyether sul- 
fone with a phenolphthalein lateral group; (2) The 
development of methods and apparatus for mem- 
brane research; (3) The design of ultrafiltration 
(UF) membrane modules and systems; (4) And 
applications of UF. In this paper, work on reverse 
osmosis and ultrafiltration membranes and their 
applications in environmental protection and treat- 
ment of process waters is summarized. Applica- 
tions of UF that are described briefly are: recovery 
of color film pagar solution; reclamation of 
textile oil (spin finishes); dye reclamation in the 
printing and dyeing industry; and treatment of 
crude oil wastewater. (Author’s abstract) 
W88-07218 


DEVELOPMENT OF POLYSULFONAMIDE 
IN 
PLATING 


The Beijing Municipal Research Institute of Envi- 
ronmental Protection, Fu Wai Avenue, Beijing, 
China. 

G. Liu, and J. Wu. 

Desalination DSLNAH, Vol. 62, p 239-249, May 
1987. 8 fig, 8 tab. 


Descriptors: *Membrane processes, *Reverse os- 
mosis, *Wastewater treatment, *Wastewater facili- 
ties, Chromium plating wastewater, Polysulfona- 
mide membrane, Process water. 


This paper presents the method of preparation of 
polysulfonamide (PSA) membranes and discusses 
their properties. Because of its acid-resistance, oxi- 
dation-resistance and heat-resistance, PSA mem- 
brane is highly suitable for reverse osmosis (RO) 
units. It is made of home-made material which is 
cheap to produce, and as the casting technology is 
simple, it should be easy to commercialize. When 
the PSA membrane RO unit is used in treating 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


chromium plating wastewater, it offers the follow- 
ing advantages: it has a high recovery rate, takes 
up little space, is straightforward to operate and 
leaves no sediment. However, the water flux of the 
membrane can be improved and its compressibility 
can be reduced still further. PSA membranes are 
suitable for treatin arrn wastewater over 
a Raed ae range. (Brock- 

W88-07219 


INFLUENCE OF DIFFERENT TYPES OF 
SITIVITY 


Department of Chemical Engineering and Envi- 


ronmental Engineering, Laboratory for Environ- 
mental Protection Research, Beijing Polytechnic 
University, Beijing, China. 

A.-L. Ling, Y.-Y. Gao, and Z.-Z. hing 
Desalination DSLNAH, Vol. 62, p 377-394, May 
1987. 3 fig, 13 tab, 3 ref. 


Descriptors: *Membrane processes, *Reverse os- 
mosis, *Wastewater treatment, Plating baths, Metal 
complexes, Transitivity, Polysulfonamide, Cellu- 
lose acetate, Process water, Salts, Enzymes, Osotic 
pressure. 


The influence of various types of complexes in 
plating baths (salts of cyanogen complexes, amines, 
organic salt, organic db ties greg etc.) on the 
transitivity of polysulfonamide and cellulose ace- 
tate reverse osmosis membranes was studied. That 
the presence of a complex in the plating bath 
causes the osmotic pressure of the solution and 
consequently the water flux of the membrane to 
change. Because the stability, concentration and 
volume of complex ions are different for various 
types of complexes, the transitivity of the mem- 
brane also differs. The greater the stability, volume 
and concentration of complex ions and the more 
different kinds of ions in the plating bath, the lower 
the conductimetric rejection and water flux. It is 
difficult to treat such rinse water using only re- 
verse osmosis technology; for effective treatment, 
reverse Osmosis needs to be combined with some 
other process. Only when the reduction in transi- 
tivity is small may rinse water be treated by re- 
verse osmosis alone. (Author’s abstract) 
W88-07220 


SIGNIFICANCE OF COLOUR CHANGES IN 
SOME REVERSE OSMOSIS PERMEATORS, 

N. R. G. Walton. 

Desalination DSLNAH, Vol. 68, No. 1, p 29-33, 
January 1988. 


Descriptors: *Reverse osmosis, *Membrane proc- 
esses, *Light, Color, *Plastics, *Fouling, Biologi- 
cal growth, Wastewater facilities, Microorganisms, 
Light quality. 


The apparent irrelevance of color to reverse osmo- 
sis permeators is discussed in the light of accumu- 
lating evidence for the need to prevent light trans- 
lucency in water-retaining vessels to minimize bio- 
logical growth. Light promotes external (UV) 
attack on all plastic materials, and stimulates inter- 
nal growth of micro-organisms. Both of these 
processes can lead to color-changes in translucent 
fiber-reinforced plastic (FRP) resins; DuPont B-9 
and other translucent FRP shells are susceptible to 
both of these processes, which cause slight color 
changes to the external shell appearance, although 
promotion of biological growth is the most serious 
from an operational point of view. The internal 
FRP shell surface, on a microscopic scale, is quite 
rough, and provides an ideal substrate for initial 
colonization and growth of microorganisms. This 
paper identifies light as a proven biological stimu- 
lant and recommends that it be totally eliminated 
from RO plants by painting and/or replacement of 
all translucent parts. Even pin-pricks of light have 
been found to cause considerable algal growth in 
filters at some distance (several feet) from the light 
source. Translucent end-plugs in both new and 
stored permeators from any manufacturer of any 
permeators should be replaced by opaque. plugs. 
Artificial fluorescent light sources (inside build- 
ings) appear to be more efficient at promoting 
biological growth than indirect (shaded) sunlight. 
Ultimately, the best remedy must be to include a 


suitable dark colored pigment into the resin during 
the manufacture of FRP pipes, tanks, shells, etc., 
since the cost of such a simple addition is negligi- 
ble compared with the cost and effort involved in 
internal cleaning and external painting FRP com- 
ponents once they are installed on site. The total 
exclusion of light should be seen as an important 
design parameter for any new RO plant. The 
recent practice of using locally manufactured FRP 
shells for on-site permeator assembly requires more 
stringent specifications to eliminate translucency. 
(Brock-PTT) 

W88-07221 


TREATMENT OF URANIUM CONTAINING 
EFFLUENTS WITH REVERSE OSMOSIS 
PROCESS, 

Department of Materials Engineering, National 
Cheng Kung University, Tainan, Taiwan. 

K. L. Lin, M. L. Chu, and M. C. Shieh. 
Desalination DSLNAH, Vol. 61, No. 2, p 125-136, 
September 1987. 7 fig, 3 tab, 11 ref. 


Descriptors:. *Wastewater treatment, *Uranium, 
*Waste recovery, *Effluents, *Reverse osmosis, 
Industrial wastewater, Separation techniques, 
Membrane processes, Nitrates, Ammonium. 


Modest energy consumption is one of the main 
advantages of the membrane separation process 
over many other conventional separation process- 
es. Reverse osmosis (RO) has become one of the 
most important membrane processes in industrial 
applications. The present work reports on an RO 
study on the rejection of uranium and coexisting 
species, such as nitrate and ammonium from urani- 
um conversion process effluents. The uranium in 
effluents with concentrations ranging from a few 
micrograms/ml to 3780 micrograms/ml, at pH 2.0 
to pH 10.0, has been successfully rejected with 
continuous-feedback RO. The rejection rates for 
uranium, increasing with increasing operating pres- 
sure and feed concentration, are 97-99.5%. It is 
possible to concentrate the rejected uranium 
streams with continuous feedback operation. The 
concentration of the uranium in the permeate 
water is as low as < 0.1 microgram/ml (for a few 
micrograms/ml feed) to 4 micrograms/ml (for 
3780 micrograms/ml feed). The rejection rates of 
the coexisting nitrate are 96-99.5%, whereas the 
rejection rate for ammonium is < 50% at low feed 
concentration and > 96% at high feed concentra- 
tion. (Author’s abstract) 

W88-07227 


DESALINATION OF AGRICULTURAL DRAIN- 
AGE RETURN WATER: I. OPERATIONAL EX- 
PERIENCES WITH CONVENTIONAL AND 
NONCONVENTIONAL PRETREATMENT 
METHODS, 

Brown and Caldwell, Pleasant Hill, CA. 

A. C. Molseed, J. R. Hunt, and M. W. Cowin. 
Desalination DSLNAH, Vol. 61, No. 2, p 249-262, 
September 1987. 7 fig, 2 tab, 10 ref. 


Descriptors: *Drainage water, *Return water, 
*Agricultural runoff, *Pretreatment of water, *Re- 
verse osmosis, Particulate matter, Filtration, Floc- 
culation, Ponds, Clarification, Gravity filters, Ion 
exchange, Turbidity, Suspended solids, Particle 
size, California. 


The State of California Department of Water Re- 
sources is currently operating a demonstration re- 
verse osmosis facility at Los Banos, California, 
which is treating agricultural drainage water. The 
pretreatment system at this plant at the time of this 
study consisted of marsh ponds and an upflow 
reactor cu::ifier which were operated in parallel, 
followed by gravity filtration, ion exchange, and 
cartridge filters. This system was monitored using 
conventional turbidity and silt density index meas- 
urements. Since neither of these: parameters pro- 
vides an adequate characterization of suspended 
particles, the techniques were supplemented with 
measurements of direct particle size distributions 
throughout the pretreatment system. During the 
summer and fall of 1985, the Demonstration Facili- 
ty successfully removed particles from drainage 
waters. The reactor clarifier, operating at alum 
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doses of 50-75 mg/] and cationic polymer doses of 
4 mg/l, was able to consistently lower drainage 
water turbidities from the 1-10 NTU range down 
to 1.0 NTU and could dampen out fluctuations in 
turbidities observed in drainage waters during high 
winds. Filtered reactor clarifier effluent was typi- 
cally 0.1 NTU and its silt density index was usually 
below 5.0. Particle size distribution data confirmed 
that micrometer and larger-sized particles were 
effectively removed. (See also W88-07230) (Au- 
thor’s abstract) e 
W88-07229 


DESALINATION OF AGRICULTURAL DRAIN- 
AGE RETURN WATER: II. ANALYSIS OF THE 
PERFORMANCE OF A 13,000 GDP RO UNIT, 
California Univ., Berkeley. Dept. of Sanitary and 
Environmental Engineering. 

B. J. Marinas, and R. E. Selleck. 


Desalination DSLNAH, Vol. 61, No. 2, p 263-274, 
September 1987. 3 fig, 4 tab, 7 ref, append. Califor- 
nia ent of Water Resources Agreement B- 
55037 Task Order 85-1. 


Descriptors: *Water treatment, *Reverse osmosis, 
*Hyperfiltration, *Desalination, *Selenium, *Ni- 
trates, *Return water, ‘*Agricultural runoff, 
*Drainage water, *Fouling, Water treatment facili- 
ties, Water reuse, Membrane processes, Scaling, 
Water pressure, Temperature, Hydrogen ion con- 
centration, Hardness, Conductivity, Water flow, 
Calcium, Dissolved solids, Sodium, Sulfates, 
Chlorides, Nitrates, Alkalinity, Boron, California, 
Field tests. 





The reverse osmosis (RO) system of the Los Banos 
Desalting Demonstration Facility was designed to 
treat 1440 cu m/d (380,000 gpd) of water from the 
San Luis Drain at an 85 to 92% product water 
recovery. In order to ascertain whether fouling 
and scaling will occur, a relatively small-scale low- 
pressure RO unit was installed at the plant and 
operated continuously for 1527 h during the period 
June 4 to August 8, 1985. The single-stage RO unit 
consisted of six spiral-wound membrane elements 
placed in series. Every two hours determinations 
were made of feed water pressure, temperature, 
pH, calcium hardness, total hardness, and conduc- 
tivity; reject water pressure, conductivity, flow, 
and calcium hardness; and product water pressure, 
flow, and calcium hardness. The daily performance 
of the 49 cu m/d RO unit is reported in terms of 
the water and total dissolved solids transport pa- 
rameters A and B, respectively. The rejections of 
the sodium, sulfate, chloride, and nitrate ions and 
alkalinity, boron, and selenium are also reported 
for the beginning and end of the testing period. 
The results of this field test did not indicate any 
severe membrane fouling during the first 1500 h of 
operation. (See also W88-07229) (Shidler-PTT) 
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DESIGN OF REVERSE OSMOSIS PROCESS, 
Department of Material Science and Chemical En- 
gineering, Yokohama National University, Yoko- 
hama, Japan. 

For primary bibliographic entry see Field 3A. 
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STATE SPACE APPROACH TO THE BEHAV- 
IOUR OF SEWER SYSTEMS, 

Sewer Department of Public Works, The City of 
Barcelona, Spain. 

R. Vasquez Garcia. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 3, p 301-312, 1987. 4 fig, 9 ref. 


Descriptors: *Sewer systems, *Storm sewers, 
*Mathematical models, *Mathematical equations, 
*Simulation, *Input-output analysis, Rainstorms, 
Flow discharge, Storm-overflow sewers, Com- 
bined sewer overflows, Weirs, Systems analysis, 
Systems engineering, Management planning, Auto- 
mation, Spain. 


A storm-sewer system can be considered as a 
mathematical entity mediating between rainstorms 
(input), and discharge at the system outlets 
(output). The state-space approach may be a useful 
tool in developing instructive procedures, building 


automatic control systems, and constructing simple 
simulation models related to flow routing through 
storm-sewer systems. Systems engineering pro- 
vides many civil engineering examples in which 
the general methodology of the state-space ap- 
proach fits the mathematical abstraction of physi- 
cal reality quite well. By means of an equation 
developed in this study the evolution of discharges 
at different nodes of a sewer system can be fol- 
lowed in discrete form. A simple model called 
CSMUSK is in operation at the Planning Division 
of the Sewers Department of the City of Barcelo- 
na; it is used to test overflow weir behavior quick- 
ly. The model will be enhanced to simulate auto- 
matic weir control. (Shidler-PTT) 

W88-07247 


IMPACT OF NONCHLORINATED SECOND- 
ARY AND TERTIARY EFFLUENTS ON WARM 
WATER FISH COMMUNITIES, 

Environmental and Chemical Sciences, Inc., P.O. 
Box 1393, Aiken, South Carolina 29802. 

For primary bibliographic entry see Field 5C. 
W88-07279 


WASTE STABILIZATION PONDS IN EUROPE: 
A STATE OF THE ART A 

CEMAGREF, Division Qualite des Eaux, Peche 
et Pisciculture, 3 Quai Chauveau 69336 Lyon 
Cedex 09, France. 

M. Vuillot, and C. Boutin. 

Water Science and Technology WSTED4, Vol. 
19, No. 12, p 1-6, 1987. 1 fig, 1 tab, 15 ref. 


Descriptors: *Wastewater treatment, *Stabilization 
ponds, *Ponds, *Biological wastewater treatment, 
*Anaerobic lagoons, Design criteria, Stabilization 
lagoons, Europe, Land disposai. 


Waste stabilization ponds are used in 16 European 
countries. Information gathered from ten of these 
countries (most northerly, Denmark) are summa- 
rized. Two systems are used: (1) primary anaerobic 
ponds followed by one or more facultative ponds 
and (2) facultative treatment lines without anaero- 
bic ponds. Applications include domestic wastes 
from small communities of <2000 inhabitants and 
tourist areas, agricultural and industrial wastes, and 
in tertiary treatment. New concepts in wastewater 
lagooning involve lagoons planted with rooted ma- 
crophytes, use of floating macrophytes, high-rate 
algal ponds, and ponds combined with trickling 
filter or rotating biological contactor. (Cassar- 


PTT) 
W88-07316 


WASTEWATER STABILIZATION LAGOON 
DESIGN CRITERIA FOR PORTUGAL, 
Direccao-Geral da Qualidade do Ambiente, Aven- 
ida Almirante Gago Coutinho, 30, 5 - 1100 Lisboa, 
Portugal. 

J. M. Gomes de Sousa. 

Water Science and Technology WSTED4, Vol. 
19, No. 12, p 7-16, 1987. 1 fig, 15 tab, 7 ref. 


Descriptors: *Wastewater treatment, *Design cri- 
teria, *Stabilization ponds, *Ponds, *Biological 
wastewater treatment, *Anaerobic lagoons, Stabili- 
zation lagoons, Portugal, Organic matter. 


Raw wastewater characteristics and climactic fac- 
tors were considered in wastewater stabilization 
lagoon design for Portugal. Two types of lagoons 
were studied: the classic line (anaerobic lagoon, 
facultative lagoon, and maturation lagoon) and the 
French line (facultative lagoon and two maturation 
lagoons). It was concluded that design recommen- 
dations in the literature and existing lagoons in 
Portugal led to overdesign, particularly in the an- 
aerobic and facultative lagoons. Average removal 
efficiencies in the classic line were as ia total 
BOD, 86%; soluble BOD, 94%; COD, 72%; total 
suspended solids, 85%;. Average removal efficien- 
cies in the French line were as follows: total BOD, 
87%; soluble BOD, 95%; COD, 79%; total sus- 
pended solids, 90%. Soluble BOD concentrations 
in the effluent generally met discharge require- 
ments. However, the total suspended solids con- 
centrations were higher than in secondary effluent 
because of the presence of algae. (Cassar-PTT) 
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GERMAN EXPERIENCES WITH SEWAGE 
TREATMENT PONDS, 

Bayerisches Landesamt fur Wasserwirtschaft, La- 
zarettstrasse 67, D-800 Munchen, Federal Republic 
of Germany. 

K. Bucksteeg. 

Water Science and Technology WSTED4, Vol. 
19, No. 12, p 17-23, 1987. 13 fig, 1 tab, 15 ref. 


Descriptors: *Wastewater treatment, *Stabilization 
ponds, *Ponds, *Storm water, *Organic loading, 
*Biological wastewater treatment, Stabilization la- 
oons, Germany, Rural areas, Cost analysis, Trick- 
ing filters, Chemical oxygen demand, Biological 
oxygen demand, Phosphates, Ammonium com- 
pounds. 


Rural areas of Germany are served by three t 

of wastewater treatment ponds: (1) facultative 
ponds for communities of less than 1,000 inhabit- 
ants, (2) artificially aerated ponds for communities 
of 1,000 to 10,000 inhabitants, including food in- 
dustries, and (3) ponds combined with trickling 
filters or rotating bio-filters for communities of 
1,000 to 4,000 inhabitants. In northern Germany 
the pond systems are 10-15 sq m per capita, with a 
depth of 1.2 m and the surface area distributed 
among the 3 ponds in a ratio of 3:4:3. In southern 
Germany the first pond is 0.5-1.0 sq m per capita 
and <1.5 m deep; the second and third ponds are 
5-10 sq m per capita and 1 m deep. Effluent quality 
of ponds with 10 sq m per capita surface area is as 
follows: COD, 90 mg/liter; BOD, 25 mg/liter; 
ammonium-N, 15 mg/liter; phosphate-P, 6 mg/ 
liter. Below a specific pond area of 1.5 sq m per 
capita effluent qualities are variable. Between 1.5 
and 5.0 sq m per capita organic loads are greatly 
reduced. More than 10 <4 m per capita does not 
produce greater removal of COD and BOD. 
Stormwater input and organic shock loads are 
efficiently equalized by the pond systems. The 
large areas required for lagoon treatment can be 
reduced by aeration or addition of trickling filters. 


(Cassar-PTT) 
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WASTE STABILIZATION PONDS IN FRANCE: 
AN OVERALL REVIEW, 

Div. Qualite des Eaux, CEMAGREF, B. P. 3, 
F33610 Cestas Principal, France. 

P. Boutin, A. Vachon, and Y. Racault. 

Water Science and Technology WSTED4, Vol. 
19, No. 12, p 25-31, 1987. 6 fig, 1 tab. 


Descriptors: *Wastewater treatment, *Stabilization 
ponds, *Ponds, *Biological wastewater treatment, 
Stabilization lagoons, France, Rural areas, Algae, 
Organic loading, Statistical analysis, Duckweed, 
Aquatic weeds, Organic loading, Sulfur bacteria. 


Results of surveys of about 1,400 waste stabiliza- 
tion ponds in France were statistically analyzed. 
Not included were industrial plants, polishing 
ponds, or aerated lagoons. Most of the lagoons 
were found in rural communities and in the coastal 
tourist areas. The mean area was 5500 sq m, suita- 
ble for processing wastes from 500-600 persons. 
Ponds ranged in size from 330 sq m to 33 ha. The 
largest were found on the Mediterranean coast; the 
smallest, in central France; and intermediate-sized 
ponds of 0.55 to 1.5 ha, in a strip from Brittany to 
the Rhone Valley. The three-compartment system 
is used in many plants, except for the smallest, 
which use one or two basins. Eighty seven percent 
of the ponds are 1.0 to 1.2 m deep, 10% are 1.2-1.5 
m deep. Anaerobic ponds are rarely used. Macro- 
phytes have been planted in 17% of all ponds, 
mostly in the northeast. Hydraulic overloading 
occurs in at least 30% of ponds, whereas organic 
loading amounts to 10% of ponds, usually industri- 
al effluents. The advantages of the lagoon system 
have made them very popular among the rural 
communities. However, some mishaps occur: vari- 
ation from the designed water depth, duckweed 
proliferation in summer, and sulfur bacteria in dry 
summers. Average effluent quality parameters (in 
mg/liter) are BOD, 23; COD, 100; and suspended 
solids, 36. (Cassar-PTT) 





W88-07319 
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| aa ey ay 8 matter, Biologial oxygen demand, 


ater reuse. 

The Al Sumra waste stabilization system receives 
57,000 cu m/day of mainly domestic wastewater 
from metropolitan Amman. Located 40 km north- 
east of the city, the ponds cover 181 ha and have a 
total or of 2.8 million cu m. Three parallel 
trains of ponds each consist of two anaerobic 
ponds, four facultative ponds, and four maturation 

i le reduction in organic matter 
takes place during the 39-km pipeline travel time. 
BOD reduction in the primary anaerobic pond is 
43-59% in summer and 6.5-9% in winter. In the 
facultative pond, BOD reduction is about 18%. 
Maturation ponds reduces BOD by a further 6%; 
here pathogens are also destroyed. Effluent stand- 
ards for coliforms in irrigation water are not met in 
winter without disinfection. Data on helminth eggs 
in effluent are not sufficient to form conclusions. In 
peer the pond system performs satisfactorily 
for most of the year in producing effluent suitable 
for i ee reuse. (Cassar-PTT) 


EVALUATION OF WASTE STABILIZATION 
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Missouri Univ., Columbia. Dept. of Civil Engi- 


neering. 

S. K. Banerji, and B. Ruess. 

Water Science and. Technology WSTED4, Vol. 
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Effluent qualities in 20 waste stabilization pond 
systems were compared with Kansas and Missouri 
effluent standards. The group consisted of 6 single- 
cell units, 6 two-cell units, 5 three-cell units, and 3 
four-cell units. Many of the systems did not meet 
standards for BOD and suspended solids. Perform- 
ance did not correlate well with the traditional 
design parameters, such as BOD loading rate or 
mean hydraulic detention time. The use of multiple 
cells did not necessarily improve effluent quality. 
Gloyna’s equation for determining the pond 
volume to produce a 80-90% removal efficiency 
was not very accurate in predicting the pond per- 
formance. Use of the plug flow equation for eval- 
uation of pond performance was unsuitable be- 
cause the calculated BOD removal coefficient was 
quite variable. To remove excess suspended solids, 
especially in the critical summer months, an aquat- 
ic marsh system or land application of effluents 
may be considered. (Cassar-PTT) 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


demand, Algal growth, Dissolved oxygen, Per- 
formance evaluation, Hydrogen ion concentration. 


Lagoons remain a cost-effective method of 
wastewater treatment in Manitoba in spite of the 
severely cold climate. Design criteria F own y 
used are a maximum load of 55 kg BOD/ha day to 
the first cell of a facultative lagoon system with 
196 days retention time. An odor nuisance occur- 
ring during spring ice breakup can be managed by 
limiting organic loads to 35 Under-the-ice 
aeration is expensive and ineffective in odor con- 
trol. The normal odor control mechanism — 
in the following manner. The first algal blooms 
occur in March or early April, driving the dis- 
aT oxygen beyond saturation and increasing 
causes sulfides to precipitate and other 
Sedbiced products to oxidize. However, if BOD 
loads exceed the capacity of the system to oxidize, 
odors result. Odors are particularly bad in lagoons 
receiving significant organic input from the agri- 
cultural industry. Many municipalities with these 
systems have been refitted with a highly loaded 
continuous flow aerated lagoon or the two 
facultative cells in series. ( 
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DEVELOPMENT OF LAGOONS IN VENEZU- 


Mark Lansdell y Asociados, Apartado 17156, Ca- 
racas, Venezuela. 
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Seven lagoon systems built in Venezuela in 1969- 
1973 experienced several problems: vegetation 
overgrowth, insect breeding, evaporation loss, 
flood washout, overloading, and odor problems. A 
new generation of lagoons, designed for popula- 
tions up to 1 million, were designed to avoid the 
no-fill situation and to control vegetation. Howev- 
er, plants sprouted from the expansion joints in the 
concrete linings and from the disintegrated asphalt 
linings. The anaerobic reactor system has been 
more successful. One designed for a village of 
1,000 persons consists of two baffled concrete 
tanks in parallel with a roof consisting of aluminum 
mosquito netting stretched over wood frames. The 
tanks have hopper bottoms with valved sludge 
drawoff pipes. The final effluent weir has two V- 
notches, one for discharge to a sea outfall and the 
other angled to recirculate 50% of the flow. The 
recirculation allows formation of a green photo- 
synthetic layer on the anaerobic reactor, reducing 
odors. A second type of system, designed for 10,00 
people, has a five-com; ent anaerobic reactor 
in series with upward flow. The final pond has a 
hopper bottom and valved sludge draw-off pipe to 
an adjacent drying bed. Effluent quality monitor- 
ing has shown no parasitic eggs or cysts in 25 
samples collected; the systems are capable of meet- 
ing Engleberg requirements for irrigation water 
quality. Two systems capable of treating wastes 
from 1 million people are under construction. 
These follow the anaerobic reactor principle and 
will incorporate effluent and sludge recycling. 


( = 
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A pilot-scale waste stabilization pond system was 
built at a wastewater treatment experimental sta- 
tion. It consisted of an anaerobic pond, a second- 
ary facultative pond, and three maturation ponds. 
The overall mean hydraulic retention time was 25 
days; the dimensions of each pond, 10.00 x 3.35 x 
2.2 meters. Removal was 88% of BOD, 69% of 
COD, 83% of suspended solids, 4% of ammonia, 
6% of total phosphorus, 99.97% of fecal coliforms, 
100% of Ascaris and Trichuris, and 94% of hook- 
worms. (Cassar- 
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Domestic wastes were treated in a polyculture 
system consisting of an anaerobic pond, an algae 
pond, and zooplankton pond with the goal of using 
the zooplankton as animal feed. Scenedesmus sp. 
and Daphnia sp. were introduced into the algal and 
zooplankton ponds, respectively. The best oper- 
ational performance was obtained when the zoo- 
plankton pond was operated with a semicontinuous 
flow system, with 50% of the zooplankton pond 
water being renewed with effluent from the algae 
pond every 2 or 3 days. Under these conditions, 
Daphnia productivity reached 35 mg/liter (dry 
weight), corresponding to 700 kg per day pro- 
duced from wastes of a city of 100,000 inhabitants. 
Removal efficiencies were BOD, 95-97%; total N, 
42-59%; and total P, 37-48%. Algal removal in the 
zooplankton pond was 99.99% efficient. (Cassar- 


PTT) 
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Pilot-plant and full-scale studies of stabilization 
ponds operating with phosphate’ precipitation 
showed that these systems are cheap and effective 
for use in small communities and tourist areas. In- 
pond precipitation is simpler and cheaper than pre- 
or post-pond precipitation. BOD reduction is 70- 
90%, and total phosphorus reduction is 85-95%. 
Chemical precipitation is more important than bio- 
degradation in the removal of organic matter. 
Therefore, the ponds may be heavily loaded. The 
design load depends on the acceptable frequency 
of desludging and acceptable odor emission. In 
very highly loaded systems (<6 days residence 
time, <3 sq m/population equivalent) and high- 
load systems (<30 days, <10 sq m/population 
equivalent) chemicals should be added in propor- 
tion to the flow at the inlet of the first pond in the 
two or three pond system. The first pond should 
be deeper (1.7-2.0 m) than the others to accommo- 
date sludge storage. In moderately loaded systems 
(30-60 days residence time, 10-20 sq m/population 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


equivalent) precipitant can be dosed to the inlet of 
the second pond. Odor produced by the high load- 
ing can be reduced by aerating the effluent of each 
nd. (Cassar-PTT) 
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POND TREATMENT OF RETTERY 
WASTEWATERS, 
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An obsolete plant for treatment of rettery wastes 
(flax and hemp) was redesigned, substituting aer- 
ation and stabilization ponds for the anaerobic 
nds, which yielded BOD and COD removal as 
low as 20%. It was pi that aerobic treat- 
ment be carried out in connected in 
series, with stabilization occurring in the remaining 
four ponds. The first of the four stabilization ponds 
would act as a settling tank; the remaining ponds 
would act as facultative ponds. Total volume for 
the aerobic ponds was designated as 2900 cu m; 
optimal retention time, about 9 days; sedimentation 
and stabilization, 12 days; oxygen demand, 455-500 
— day; power demand, 9-12 W/cu m. Average 
uent BOD and COD were calculated as 20 and 
275 g oxygen per cu m, respectively, with removal 
efficiency in winter half that for summer. The 
design specified that activated sludge be stabilized 
aerobically for 16 to 24 days, followed by drying 
in the open. (Cassar-PTT) 
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Effluent quality was studied in a pond treatment 
system for processing slaughterhouse wastes from 
625 pigs per week. The system consisted of one 
anaerobic (10 x 10 x 3.5 m), one facultative (78 x 26 
x 1 m), and two maturation ponds (33 x 11 x 1 m 
each) in series. Mean values for raw wastewater (in 
mg/liter) were BOD, 1308; COD, 1905; soluble 
COD, 1147; and suspended solids, 395. Effluent 
values (in mg/liter) and percent removal were as 
follows: BOD, 101 (92%); COD, 269 (85%); solu- 
ble COD, 183.5 (85%); and suspended solids, 69.7 
(81%). In spite of poor maintenance, allowing ma- 
crophyte growth and bank erosion, and large vari- 
ations in flow and organic load, impact on the 
receiving creek was minimal. (Cassar-PTT) 
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Secondary effluent was treated in an oxidation 

nd followed by sand filtration to remove organ- 
ics and nutrients. The main reaction mechanism in 
the oxidation pond was fixation of inorganic nutri- 
ents by algae. Total N and total P in the pond 
effluent were decreased by 80% and 77%, respec- 
tively, because of sedimentation of the particulate 
fraction. Sand filtration at a rate >5 m/day 
clogged the sand filter within 1-3 days. However, 
at a rate of <1 m/day, decomposition of the filter 
deposits occurred, allowing a run length of >20 
days. Removal efficiency of suspended solids was 
97-100%. Treatment with oxidation pond plus sand 
filtration produced 24-37% removal of N and 32- 
75% removal of P. The optimum filtration rate 
was 0.5 m/day. The presence of fish (Rhinogobius 
brunneus) extended the run length by 20% or more 
because of feeding on the filter deposits. (Cassar- 


PTT) 
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Leachate was collected from the sea-based North 
Port Solid Waste Disposal Site, Osaka City, and a 
bench-scale treatment of the combined process of a 
facultative pre-treatment pond and an aerated 
lagoon was applied for more than 120 days. The 
maximum BOD removal rate coefficient and 
COD-manganese removal rate coefficient were 
0.090/day and 0.018/day, respectively. These 
values were obtained when the retention time of 
the facultative pre-treatment pond was 25 days. 
But, if the retention time was beyond or below 25 
days, both removal rate coefficients were smaller. 
Therefore, it was concluded that the optimum 
retention time of a facultative pre-treatment pond 
was 25 days. This was reconfirmed by the gel- 
permeation chromatography of the treated leach- 
ate, a method for evaluating wastewater treatabil- 
ity proposed by Tambo and Kamei in 1978. Fur- 
thermore, the gel-permeation chromatography pat- 
tern of the treated leachate in the bench-scale 
experiment coincided with that obtained by the 
actual field test. In addition, it was concluded that 
higher-molecular organics were decomposed bio- 
logically into lower-molecular organics at the 
middle and bottom layers of the facultative pre- 
treatment pond. BOD and COD-manganese values 
of below 10 mg/liter and about 130 mg/liter, re- 
spectively, appeared to be the maximum effective 
level of the combined process. (Author’s abstract) 
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Diurnal series of samples of the effluent and the 
total in-pond water column of facultative and mat- 
uration ponds were analyzed for COD, suspended 
solids, fecal coliforms, chlorophyll, and ammonia 
with a view to finding the most efficient way of 
obtaining reliable mean daily effluent quality data. 
The results show that individual samples represent- 
ative of the entire depth of the pond water column 
taken at any time of day provided reasonably accu- 
rate mean daily effluent values for all the param- 
eters measured when compared with the mean 
values for effluent quality calculated from a series 
of grab effluent samples collected throughout the 
day. The same could not be said for the individual 
grab effluent samples since they varied consider- 
ably. It was not recommended that daily and 
weekly composite sampling be discontinued at 
plants with resources to collect and analyze the 
samples. However, this protocol may be satisfac- 
tory for limited monitoring programs in which 
many stabilization pond complexes throughout a 
region are sampled by a mobile team. (Cassar- 
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The ammonia concentrations in 1.25 and 2.3 meter 
deep waste stabilization ponds at Extrabes, Brazil 
receiving domestic sewage were largely independ- 
ent of the surface organic loadings on the deep 
ponds at least above loading rates of 200 kg BOD/ 
ha/day, but varied with time between 14 and 29 
mg/liter NH3-N. During daylight, pH values 
reached about 9.0 (sometimes higher) in the surface 
water layers as a result of algal photosynthesis. 
Laboratory growth studies showed that a pond 
isolate of Chlorella was more tolerant to ammonia 
than the Euglena species and grew in media con- 
taining 10 mM ammonia at a pH of 9.0 and a 
temperature of 25 C when 40% of the total ammo- 
nia concentration was in the toxic unionized NH3 
form. This tolerance would appear to be inherent 
since the Chlorella was isolated from ponds con- 
taining ammonia concentrations of 1-3 mM and 
was subsequently maintained routinely in the labo- 
ratory at such ammonia levels. (Author’s abstract) 
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Nitrogen transformations were studied in a domes- 
tic wastewater treatment system consisting of three 
ponds in series: anaerobic, facultative, and matura- 
tion. The anaerobic pond was an important site of 
organic nitrogen removal, mainly by mineraliza- 
tion, accompanied by some sedimentation. Ammo- 
nia removal was larger in the facultative pond 
because of assimilation by bacteria and algae and 
subsequent nitrification to nitrite and nitrate. Nitri- 
fication also occurred in the maturation pond. 
However, denitrification was not demonstrated. 





Seasonal variations in nitrogen transformation 
were observed. Generally, removal and bioconver- 
sion was greater in summer and smaller in winter 
because of the effect of water temperature on 
biological processes. Dilution of effluent by rainfall 
during autumn and winter increased the removal 
and masked the effect of the lower temperatures. 
Of all the types of nitrogen transformation, soluble 
organic nitrogen mineralization was least influ- 
enced by temperature in the anaerobic pond. Ni- 
trite accumulated in the maturation pond during 
winter and spring and was oxidized to nitrate in 
summer and autumn. Nitrite increased in the anaer- 
obic pond during summer, possibly a consequence 
of ammonia oxidation in the surface layers. Nitrate 
concentrations in facultative pond and maturation 
pond effluents significantly increased in summer 
and were correlated with air temperature. (Cassar- 


PTT) 
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In situ and laboratory experiments were performed 
on species of the waste stabilization pond algae 
Chlorella, Scenedesmus, Euglena, and Chlamydo- 
monas to investigate the utilization of various or- 
ganic acids and sugars and light limitation on spe- 
cies dominance and the toxicity of ammonia and 
sulfide. Euglena showed the most flexible metabo- 
lism and was able to utilize butyrate. Scenedesmus 


did not grow on - of the substrates in the dark. 


Pond populations of Euglena and Chlamydomonas 
were able to incorporate acetate in situ in competi- 
tion with the heterotrophic bacterial population 
but Chlamydomonas was the more successful. 
Light availability affected speciation in facultative 
ponds where rapid motility by flagellates was a 
clear advantage. All the algal species were sensi- 
tive to sulfide. Total sulfide concentrations (in 
microM) causing 50% growth inhibition at pH 7.25 
were Euglena, 27.5; Scenedesmus, 58.3; Chlorella, 
80.0; and Chlamydomonas, 118.3. The undissociat- 
ed forms of sulfide and of ammonia were responsi- 
ble for the toxicity. Several conclusions were 
reached. The appearance of a surface film of Chla- 
mydomonas on anaerobic ponds does not affect 
pond performance. Chlamydomonas on a faculta- 
tive pond may indicate .overloading, reduced 
oxygen generation, and a consequent reduction in 
performance. (Cassar- 

W88-07334 


MICROORGANISM REMOVAL IN WASTE 
STABILIZATION PONDS IN PORTUGAL, 
Centro de Investigacao do Ambiente, Direccao- 
Geral da Qualidade do Ambiente, Lisboa, Av. 
Gago Coutinho, 30 - 1000 Lisboa, Portugal. 

M. J. do Nascimento. 

Water Science and Technology WSTED4, Vol. 
19, No. 12, p 141-144, 1987. 4 tab, 11 ref. 


Descriptors: *Wastewater treatment, *Stabilization 
ponds, *Ponds, *Biological wastewater treatment, 
*Anaerobic lagoons, *Bacteria, Biological indica- 
tors, Indicators, Coliforms, Portugal, Stabilization 
lagoons, Pseudomonas aeruginosa, Clostridium 
perfringens, Microbiological studies, Performance 
— Water reuse, Retention time, Hydrau- 
ics. 


Effluent from a waste stabilization pond system at 
Frielas, near Lisbon, Portugal, was subjected to 
microbiological study to evaluate pond perform- 
ance. Organisms monitored were fecal coliforms, 
fecal streptococci, total heterotrophic bacteria, 
Pseudomonas aeruginosa, and Clostridium perfrin- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


gens. Details of the pond construction were not 
= Effluent from the classic system (anaerobic, 
ultative, and maturation ponds) did not meet 
000 pe for irrigation (fecal coliforms of 
000 per mi for restricted use). Addition of 
another maturation pond would probably produce 
effluent of acceptable quality. Another similar 
system produced effluent of acceptable reuse qual- 
ity. The removal efficiency for all but one of the 
indicator organisms was 10/100 ml in the anaero- 
bic pond in one system and less in the other. In 
facultative ponds the removal was 10/100 ml. In 
one maturation pond the removal efficiency was 
higher for traditional indicators (fecal coliforms 
and streptococci) than for the experimental indica- 
tors (Pseudomonas and Clostridium). In the other 
maturation pond removal was less. It was conclud- 
ed that effluent quality depended on retention time 
re om aa patterns. (Cassar-PTT) 
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In situ studies on waste stabilization ponds in Por- 
tugal showed that fecal coliform numbers were 
lowest at positions in the water column where pH, 
temperature, dissolved oxygen, and algae were 
high. Numbers were not always lowest at the 
surface where light intensities were highest or in 
ponds where light penetration had increased 
through algal grazing by Daphnia. Laboratory 
studies showed that pH values approaching 9.0 or 
above increased fecal coliform die-off particularly 
under nutrient-poor conditions. Elevated tempera- 
tures enhanced the pH effect, but the level of 
dissolved oxygen made little difference. Strepto- 
coccus, Salmonella, and Campylobacter isolates all 
behaved similarly to the fecal coliforms. Daphnia 
grazing of the algal population in maturation ponds 
may reduce the microtial quality of the final efflu- 
ent. (Author’s abstract) 
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Sedimentation and digestion were measured in situ 
on the bottom of the first (facultative) and the last 
(maturation) pond of a wastewater stabilization 
pond system during the period from the end of 
May until the beginning of July. Calculated dry 
solids balances of the pond bottoms showed that 
most of the collected solids were probably of en- 
dogenous origin. It was concluded that the collect- 
ed solids were fairly stabilized bottom sediments 
which were resuspended by vigorous gas produc- 
tion in the warmer seasons. The net transport of 
solids was impossible to obtain. (Cassar-PTT) 
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An existing model was modified and calibrated to 
describe the physical and biological processes in 
consolidating organic deposits of municipal and 
paper mill wastes in an aerated stabilization pond. 
Modifications consisted of the addition of tempera- 
ture sensitivity, phosphorus reactions, and the 
flexibility as to solids identification. Comparison 
with laboratory and field data showed good pre- 
diction of phosphorus uptake; nitrogen feedback 
trends and some carbon feedback trends at 15C 
and 25C were not well simulated by the model. 
(Cassar-PTT) 
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Sludge from wastewater stabilization ponds was 
studied in two vertical profiles (near inlet and near 
outlet) to characterize the effects of the maturation 
of the sludge. Ten years of storage resulted in a 
significant increase in sludge density and in an 
enhanced degradation of the organic matter. The 
organic degradation was accompanied by the re- 
generation of 80% of total organic carbon, 70% of 
particulate Kjeldahl nitrogen, and 75% of total 
phosphorus. Phosphorus was rapidly mineralized 
and appeared in the dissolved state only in the 
young sludge. Ammonia dissolved in the interstitial 
phase increased in concentration with depth and 
thus with the age of the sludge. Sludge near the 
inlet was more mineralized and had larger particle 
size than sludge near the outlet. Bacterial contami- 
nation was greater (by about one log) near the inlet 
than near the outlet, except for the spores of the 
sulfate-reducing clostridia. Sludge maturation re- 
sulted in decreased concentrations with depth, 
except for the spores of clostridia, for the entire 
profile near the outlet, but for only the upper 40 
cm of the profile near the inlet; below 40 cm 
concentrations increased. This was explained by 
fragmentation of particulate matter on which bac- 
terial were absorbed. Salmonella concentrations 
were random and low; no concentration gradient 
was established. Maturation had little effect on 
concentrations of fecal indicator organisms, other 
than clostridia; decreases did not exceed log 4. 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


An identification study of the feed-back of soluble 
organic matter from the benthic sludge in faculta- 
tive ponds was based on field data gathered in a 
New Mexico pond system. The study used recur- 
sive estimation techniques to help identify the ap- 
propriate model structures. Model development 
progressed from the analysis of a simple nonreac- 
tive system to one incorporating two subsystems; 
the planktonic region and the benthic region. The 
inclusion of a temperature-related feed-back term 
produced good model results, while the tempera- 
ture-corrected decay rate constant remained con- 
stant over time. The magnitude of the feed-back 
term appeared to be equal to the incoming load in 
the hottest months of the year. The practice of 

igning ponds for the coldest month was not 
compatible with other objectives. In the coldest 
season, pathogen removal was shown to be the 
limiting factor, unrelated to BOD loading. In the 
warm season, odor control was shown to be of 
concern. (Cassar-PTT) 
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Clay liners for stabilization ponds were studied to 
determine their effectiveness in adsorbing and serv- 
ing as a barrier to vinasse, the liquid residue from 
sugar cane alcohol distillation. The organic content 
of this residue is 50,000 mg/liter. The tetramethy- 
lammonium derivative of a Brazilian sodium ben- 
tonite and of a Wyoming clay were mixed with 
solutions of vinasse and its organic components: 
phenol, fructose, glycerol, ethanol, glucose, dex- 
tran. Adsorption isotherms showed that vinasse 
was the substance most highly absorbed, followed 
by phenol and the other components. The Wyo- 
ming clay was more effective because of its lower 
content of the clay mineral, smectite. A computer 
simulation showed that the clay liner could be 
replaced once a year during the months the distill- 
ery is not in operation. (Cassar-PTT) 
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Facultative pond performance data collected for 
the EPA at four locations (New Hampshire, Mis- 
sissippi, Kansas, and Utah) and data from other 
investigations were used to evaluate the most fre- 
quently used design equations and to develop non- 
linear design equations. Empirical models were 
evaluated as well as the classical plug flow and 
complete mix models. The first-order plug flow 
model gave the best fit of all the rational models. 
The empirical nonlinear models did not fit the 
data, nor did the other empirical models, with the 
exception of the areal loading and removal model. 
Attempts to verify the models developed with 
EPA data using data collected by others were not 
successful with the exception of the areal loading 
and removal model. (Cassar-PTT) 
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The importance of choosing an appropriate tmathe- 
matical model for analysis of data from laboratory- 
scale studies of waste stabilization ponds was dem- 
onstrated. Two case studies were presented. Both 
used semicontinuous methods of experimentation 
involving the addition of discrete volumes of feed 
at regular intervals. Mathematical models of con- 
tinuous processes to analyze were used the results. 
Use of semicontinuous models in both studies pro- 
duced significant differences in interpretation of 
data. In the first case study it was related to the 
determination of rate constants; in the second case 
study, to the determination of an appropriate 
model to describe hydraulic mixing. (Cassar-PTT) 
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A prediction model for calculating the expected 
effluent performance of a facultative waste stabili- 
zation pond is presented. The model is intended to 
improve on current design —- through 
more appropriate recognition of physical and cli- 
matic factors which affect the prediction of pond 
performance. The importance of hydraulic routing 
through a pond is stressed along with wind mixing, 
thermal stratification, pond geometry, and other 
basic design parameters. The final form of the 
model is a working equation based on analyses of 
the various pond processes. Because of the com- 
plexity of the final analytical model, it must be 
applied using computerized methods. (Author’s ab- 
stract) 
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An alternative approach to design of waste stabili- 
zation ponds is suggested that emphasizes organic 
removal by methane production followed by light- 
induced die-off of pathogens in an algal-free aero- 
bic pond. Common problems in efficiency of 
pathogen removal are related to short-circuiting in 
mixing, complete mixing (allows algal growth), 
and the presence of organic matter Gevons bacte- 
rial growth). Important facts to consider are (1) 
Light plays little part in increasing the bacterial 
death rate. (2) Die-off rates in ponds are generally 
lower than those obtained in fresh or saline waters 
in the dark. (3) Algae are undesirable. (4) The most 
successful mechanism of BOD removal is conver- 
sion to methane in anaerobic ponds. The land area 


designated by this method is 60-70% smaller than 
that obtained by a conventional design method. 
Cassar: 
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The hydraulic regimes in two Portuguese faculta- 
tive waste stabilization ponds were studied with a 
fluorescent dye tracer technique. One pond was a 
primary facultative pond receiving raw sewage 
(Portimao); the second was a secondary pond re- 
ceiving the effluent from an anaerobic pond (Vidi- 
gueira). The dispersion numbers were as follows; 
Portimao--0.595 in winter and 0.371 in summer; 
Vidigueira--0.574 in winter and 0.523 in summer. 
Results did not agree with those obtained from the 
available predictive equations in the recent litera- 
ture. (Cassar- 
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This study investigated the feasibility of improving 
waste stabilization ponds performance through the 
addition of attached-growth media in the pond 
water. An artificial media consisting of fine strings 
of polyvinylidene chloride was employed as an 
attached-growth media in the laboratory-scale and 
pilot-scale experiments. Better removal of organic, 
nutrient and suspended solids were obtained in the 
attached-growth waste stabilization ponds. The at- 
tached-growth ponds were found to be rather 
stable against increased hydraulic loadings. How- 
ever, the fecal coliform die-off in the attached- 
growth units was not significantly different from 
that of the control units without attached-growth 
media. (Author’s abstract) 
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Color changes (intense green, pink, gray-brown) 
and other marked disturbances were observed at a 
high-rate photosynthetic pond system at Alco- 
chete, Portugal. Previous chemical and microbio- 
logical tests made it possible to attribute these 
occurrences to the proliferation of purple sulfur 
bacteria, following the probable production of sul- 





fide in the ponds by sulfate-reducing bacteria. Re- 
sults from more recent tests and observations con- 
firmed the earlier conclusions and revealed inad- 
equacies in the operating conditions. Corrective 
actions include a more efficient mixing of pond 
contents, prevention of contamination by salty es- 
tuarine waters, and control of residence times and 
bottom sludge accumulation. (Cassar-PTT) 
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Swine wastes from swine breeding installations 
were treated in a pilot system of high rate algal 
ponds. The Albazod biomass (designates total par- 
ticulate matter in high-rate algal ponds) was deter- 
mined in order to evaluate the potential of Albazod 
for utilization as a protein supplement to animal 
feed. The most important com; it in the Alba- 
zod biomass was crude protein, which increased 
when detention time decreased. Fora three-day 
detention time the following nutrient materials 
were obtained (percent dry weight): crude protein, 
41.46%; carbohydrates, 29.80%; fats, 4.93%. Ash 
amounted to 23.81%. (Cassar-PTT) 
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High-rate oxidation ponds for wastewater treat- 
ment and algal biomass production have been ex- 
tensively studied in Israel. Research has been con- 
ducted at all scales, including laboratory, outdoor 
miniponds, pilot- plant, field-scale, and a full-scale. 
Systems must be designed to suit the environmen- 
tal and climatic constraints of a specific location. 
Ponds in a tropical location can use a constant 
retention time. Operation must also be designed to 
account for seasonal variations in solar radiation 
and temperature. This may be done by operating 
deeper ponds (at longer retention time) during the 
cold season and using idle ponds in summer for 
commercial fish raising. (Cassar-PTT) 
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Microalgae grown in stabilization ponds and in 
high-rate oxidation ponds treating wastewater 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


were harvested by flocculation with aluminum sul- 
fate and floated in a laboratory electroflotation 
unit, where bubbles were produced electrolytical- 
ly. It was shown that the higher the solids concen- 
tration, the lower was the air-to-solids ratio needed 
to achieve 90% algal removal. The simultaneous 
flocculation of suspended algae and release of bub- 
bles while flocs grew gave equivalent suspended 
solids removal w compared with the Coasical 
flush mixing flocculation followed by slow mixing- 
flotation stage. Air-to-solids ratios between 0.009 
and 0.013 were sufficient for flocs flotation by 
dissolved air flotation and electroflotation. Contin- 
uous flocculation-flotation in a dissolved air flota- 
tion pilot plant unit showed that flush mixing can 
be replaced by injection of chemicals in-line, pro- 
vided a retention of 15 sec is given before the 
inflow to the flotation tank. Slow mixing could be 
eliminated altogether when bubbles were generat- 
ed simultaneously with the flocculation stage. Dis- 
solved air flotation was further simplified, replac- 
ing the air compressor used for pressuring air into 
water by a venturi suction at the under pressure 
side of the pump in the A a pari line. Dissolved 
air flotation in its simplified version is preferred for 
algae harvesting in fresh water algae cultures and 
in high-rate oxidation —_ systems, while it is 
recognized that electroflotation may be preferred 
in harvesting marine microalgae. (Author’s ab- 
stract) 
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A poorly designed and overloaded waste stabiliza- 
tion pond system in Trinidad was modified to 
produce acceptable effluent. After several modifi- 
cations, a system was developed which could 
handle a sewage flow more than double the design 
flow. This arrangement changed the operation 
from two ponds in parallel to two ponds in series, 
with surface aerators installed in the first pond and 
water hyacinths in the second pond. The effluent 
quality improved to 10 mg/liter total suspended 
solids and BOD during some months, with addi- 
tional treatment needed to reduce fecal coliforms. 
Water hyacinths without aeration did not signifi- 
cantly improve performance. Aeration alone 
caused significant improvement in effluent quality 
but was not sufficient to reduce organic matter and 
suspended solids so that effluent could be dis- 
charged into the river. Plans for additional treat- 
ment for residual fecal coliforms involved disinfec- 
tion or maturation ponds. (Cassar-PTT) 
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Floating macrophytes cultured in ponds used for 
secondary wastewater treatment (BOD removal) 
apparently serve two functions: they provide a 
substrate for bacterial attachment, and their vascu- 
lar lacunae act as a conduit for the transport of 
oxygen from the atmosphere to the wastewater. In 
the present study, floating macrophyte systems 


containing pennywort (Hydrocotyle umbellata) 
were found to be 10% more effective (on an 
annual average) at removing wastewater carbon 
(BOD) than those containing the more productive 
water hyacinth (Eichhornia crassipes). This en- 
hancement in BOD removal is thought to be due 
to pennywort’s superior oxygen transport capabil- 
ity. In a separate six-month long study, plant har- 
vesting was found to have no effect on BOD 
removal in a water hyacinth-based treatment 
system. These data demonstrate that operational 
strategies used in floating macrophyte-based nutri- 
ent removal systems (i.e., frequent harvest of 
highly productive plants) are inappropriate for 
those systems utilized for carbon removal. (Au- 
thor’s abstract) 
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Descriptors: *Wastewater treatment, *Path of pol- 
lutants, *Stabilization ponds, *Ponds, *Biological 
wastewater treatment, *Heavy metals, *Snails, 
*Wetlands, *Sludge, Reeds. Rice, Snails, Metals, 
Cadmium, Zinc, Copper, Nickel, Manganese, Iron, 
Tissue analysis, Composting, Land disposal, Stabi- 
lization lagoons, Bioaccumulation, Accumulation, 
Land disposal. 


Sewage sludge composted with reeds was spread 
on submerged paddy fields and populations of mud 
snails added to assess heavy metal accumulation in 
the snails and to monitor biodegradation of the 
sludge. The biomass and growth of newborn snails 
in the composted fields was superior to that of 
snails in the — soil without added compost. 
Shell width of newborn snails, which also correlat- 
ed with dry weight of flesh, clustered within 12-15 
mm in compost-fed snails and within 8-11 mm in 
snails fed plain paddy soil. The amount of daily 
assimilation per unit body weight showed a sharp 
decline when the population density was low and 
approached a maximum value at 70 g/sq m for 
small snails, 100 g/sq m for medium-sized snails, 
and 130 g/sq m for large snails. The amount of 
sludge assimilated decreased gradually with time, 
reaching a steady value at 15 days. Heavy metals 
were concentrated in the snail flesh compared with 
the surrounding soil: cadmium, 2-fold; zinc, 7-fold; 
copper, 15-fold. Levels of Ni, Pb, Cr, Mn, and Fe 
in snail flesh were less than those in the soil. The 
quantities of metals (in micrograms) accumulated 
in the snail flesh and shells per sq m of plot applied 
with compost were 20.12 for Cd, 2210 for Zn, and 
762 for Cu. It was proposed that harvesting of the 
snails would then eliminate much of the sludge 
volume as well as heavy metals. (Cassar-PTT) 
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phytes, Stabilization lagoons, Organic wastes, Oil 
wastes, Chemical wastes, Industrial wastes, Sus- 
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Waste stabilization ponds containing higher aquat- 
ic plants improved the efficiency of treatment. 
Reeds, canes, and rushes were commonly used 
because they have proved most efficient in the 
treatment process, which is a year-round phenome- 
non. High removal efficiency was observed for 
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several types of wastewaters: domestic organic 
matter, oil, synthetic surface active agents, phen- 
ols, pharmaceutical plants, and sugar refineries. 
After six days, ponds treating wastes from bio- 
chemcial plants and sugar refineries achieved the 
following reductions: BOD, 99.5%; COD, 96.9%; 
suspended solids, 99.1%; ammonium-N, 92.8%; 
phosphates, 99.8%; and general mineralization was 
32.7%. (Cassar-PTT) 
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The large-scale reuse of sewage for irrigation, 
often without adequate safeguards, is common- 
place in many arid and semiarid regions of the 
world. A UNDP/World Bank global research 
project has reviewed available epidemiological 
data and formulated a risk model to evaluate sani- 
tary control options for effluent irrigation. The 
study concluded that wastewater treatment proc- 
esses that effectively remove all or most of the 
pathogens in wastewater provide a major or total 
reduction in the negative health effects caused by 
raw wastewater reuse. Furthermore, the study 
found the recommended criteria for effective 
wastewater treatment for irrigation reuse in devel- 
oping countries to be, in order of priority: (1) 
maximum removal of helminths; (2) effective re- 
duction in bacterial and viral pathogens; and (3) 
freedom from odor and appearance nuisances (i.e., 
reduction of BOD). Multicell stabilization ponds 
are suited to meet all three criteria. Research spon- 
sored by the UNDP/World Bank project has 
shown that well-designed and operated multicell 
stabilization ponds achieve virtually total removal 
of helminths and a greater than 99.99% reduction 
of enteric bacteria. Waste stabilization ponds can 
produce an odor-free effluent rich in nutrients and 
attractive for agricultural use. Most suitable in hot 
developing countries, ponds are a_ particularly 
robust, flexible and almost fail-safe treatment 
system having low construction and operation 
costs. Research is now focusing on management 
and policy issues required to effectively achieve 
controlled irrigation reuse. (Author’s abstract) 
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The evolution of waste stabilization ponds in Israel 
has been guided by the intended end-use, irriga- 
tion, as well as by high land costs and public health 
impacts. These factors have led to enlargement of 
storage capacity and improvement of treatment 
efficiency. Storage reservoirs, 6 to 12 m deep and 
with capacities of 50,000 to 1.5 million cu m, were 


introduced in the 1970s and presently number 
more than 100 in Israel. Loading and depth are key 
factors determining performance. The large 
Kishon complex is the largest wastewater reclama- 
tion system for irrigation in this country. It re- 
ceives chlorinated secondary effluent from the 
Haifa region. The system consists of a 12 million 
cu m reservoir divided in halves to prevent short- 
circuiting, followed by a chlorination facility and 
an operational reservoir, from which irrigation 
water is obtained. Developments in improved sta- 
bilization pond efficiency include the recirculation 
system and the high-rate pond. Studies of agricul- 
tural workers and residents in 30 kibbutzim with 
13,500 residents showed that serum echovirus anti- 
bodies were not correlated with wastewater irriga- 
tion. The problems of zooplankton and algae in 
irrigation water are handled by drawing water 
from the 0.7 to 1.5 m depth where suspended solids 
are minimum and by filtration with countercurrent 
cleaning mechanisms. (Cassar-PTT) 
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Ma’ale Kishon Reservoir (surface area of 1,3 sq 
km, average depth of 9 m, and volume of 12 
million cu m) is divided into southern and northern 
basins by a dam. Secondary effluent enters the 
northern basin and, after 6 weeks retention, flows 
into the southern basin. Sampling was conducted 
monthly or biweekly during April 1985 through 
July 1986 to document the differences in water 
quality between the two basins, thus showing the 
degree of self-purification. The following param- 
eters showed decreases in concentration in the 
second basin as compared with the first: BOD, 
63%; COD, 22%; total suspended. solids, 28%; 
ammonium ion, 36%; phosphate, 25%; coliforms, 
96%; heterotrophic bacteria, 50%; algae, 40%; ro- 
tifers, 75%; daphnids, 44%. Self-purification also 
produced increases of 83% in nitrate concentra- 
tions and 154% in cyclopoid populations. Dis- 
solved oxygen was generally 3 mg/liter higher at 
all levels in the southern basin. pH was slightly 
higher in the southern basin. Chlorophyll a con- 
centrations were higher in the northern basin, 
except in the first 100 cm of the water column. The 
rates of primary productivity and of respiration in 
the upper 1 m layer were lower in the southern 
basin by 31% and 48%, respectively. (Cassar-PTT) 
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Effluent quality data were collected from three 
stabilization pond systems in France. The single 
pond systems had poor effluent quality. Hydraulic 
overloading occurred in winter in the case of 
single-pond systems or defective multi-pond sys- 
tems. Ressonal variations were observed in algal 
populations (higher in summer) and in the ammoni- 
um/organic nitrogen ratio (inverted in i ghee 
and September-October). Median values for efflu- 
ent from 3-4 pond systems were 15-20 mg/liter 
suspended solids and 40-50 mg/liter for soluble 
COD. Bacterial concentrations varied widely 
through the seasons and among the different sys- 
tems, the single pond having the highest levels. 
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Routine maintenance tasks associated with waste 
stabilization ponds include general checking and 
pretreatment cleaning (once a week), controlling 
vegetation around ponds (4 times a year), control- 
ling =e on dike (twice a year), cutting of 
macrophytes in macrophyte ponds (once a year), 
and various small repairs such as removal of float- 
ing objects as needed. Sludge management in- 
volves checking sludge thickness, elimination of 
unusually thick deposits (such as near the inlet), 
and total emptying of the pond about every 10 
years. (Cassar- 
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A pilot plant was constructed to investigate the use 
of algal-bacterial systems to treat municipal 
wastewaters in arid regions. The plant consisted of 
sand and oil traps, weir tanks, two facultative 





ponds (250 cu m each), two high-rate —_ (25 cu 
m each), four sedimentation tanks, a sludge — 
er, and auxiliary facilities. The effluent was sc 
= for use in irrigation; the algae, as a soil condi- 
results indicated that more than 
60% 60% of BOD and more than 50% of COD were 
removed Lk ny of relatively concentrated raw 
sewage ¢ mg/liter BOD). Total bacterial 
counts in effluent were 10% of that in raw sew: 2 
Total coliform counts were reduced by 95%. 
main algal population is Scenedesmus and Chiamy- 
domonas in the facultative ponds and Scenedesmus 
. meh igh-rate ponds. (Cassar-PTT) 
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Design criteria for waste stabilization ponds con- 
structed in several countries are described. These 
include six operating systems and four designed- 
but-not systems in Saudi Arabia, 
Yemen, Aden, and Kenya. Performance data are 
not available. Situations in which stabilization 

are not suitable are high evaporation or 
seepage loss, high algal concentrations, and uncer- 
a i ihly variable effluent quality. (Cassar-PTT) 
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Studies on waste stabilization ponds at Cajamar 
(altitude, 2675 m) and Juliaca (3827 m) in Peru 
have shown that existing pond design equations 
can be confidently used for designing ponds for 
high Andean towns, even though there are large 
diurnal variations in air temperatures and high 
light intensities. Some caution must be exercised 
above 3500 m, however, since safety margins are 
— Sludge accumulation was minimal, de- 
than 15 pond water temperatures being lower 
= , in fn the region of the sediments. (Author’s 
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A mathematical model was developed to study 
sand filtration of waste stabilization pond effluent. 
The degradation of the filter deposit followed a 
first-order reaction at a filtration rate >5 m/day 
and a zero-order reaction at a rate <1 m/day. The 
maximum deposit in the sand filtration bed was 
determined to be about 0.3 kg/sq m of the bed 
surface area at the rate of 0.5 to 1 m/day and 0.2 
kg/sq m at 5-10 m/day. (Cassar-PTT) 
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A process consisting of ultraviolet radiation fol- 
loves by sedimentation was used to remove sus- 
pended solids from a wastewater lagoon effluent 
treated in a series of seven lagoons. The experi- 
mental treatment removed 33% of suspended 
solids, 45% of volatile suspended solids, 54% of 
BOD, 66% of total coliforms, 78% of fecal coli- 
forms, and 49% of fecal i. No signifi- 
cant changes occurred in pH, turbidity, nitrogen 
and phosphorus compounds, and metals concentra- 
tions. (Cassar- 
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A study of self-purification of steel industry wastes 
in buffer ponds showed that about 6 species of 
microalgae and many types of bacteria were 
present. Unusual organisms included a group of 
lytic microorganisms and. filamentous and myco- 
plasma-like microorganisms which aid in precipita- 
tion of iron and manganese as hydroxides. The 
main limiting factor was high turbidity and defi- 
ciencies of dissolved phosphorus and oxygen. Effi- 
ciency was improved by addition of deficient sub- 
stances, such as soluble phosphates, a much cheap- 
er method than aeration. (Cassar-PTT) 
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A survey of 612 waste stabilization ponds built in 
1983-1986 in France was concerned with causes 
and location of leaks. About 25% had leakage 
problems, mainly on the pond bottom. This prob- 
lem was blamed on insufficient preliminary geo- 
technical study, poor construction, delayed filling 
of the pond, or insufficient initial influent flow. 
Clogging develops in some cases and seals the 
leaks. Conditions favorable to clogging are high 
total suspended solids concentrations, high organic 
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matter concentrations in soil, sandy soil, and low 
hydraulic gradient. (Cassar-PTT) 
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The effect of lagoon treatment on the elimination 
of helminth eggs was studied in the Marrakech 
system, which consists of two connected ponds 
(total retention time, 8-10 days). In the surface 
water at the lagoon inlet the helminth egg concen- 
tration averaged 11.7 per liter; none were found at 
the lagoon outlet. Only about 3 eggs per liter were 
found in pond surface and deep water samples. 
However, eggs were discovered in the sediments 
at concentrations of 275 eggs/100 g sediment in the 
first basin and 158 e; 100 g sediment in the 
second basin. Pernt hall treatment was ef- 
fective in removing helminth eggs from the water, 
their presence in the sediment makes safe sludge 
disposal a problem. (Cassar-PTT) 
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A pilot plant for treating domestic wastewater in 
concrete tanks filled with aquatic plants was con- 
structed. The first stage consisted of 48 parallel 
tanks with 80 sq m surface area each, one planted 
with Phragmites communis, two with Glyceria 
aquatica, and one unplanted. The second stage was 
composed of 2 tanks planted with Phragmites. 
These were followed by three tanks in series, 
planted with Scirpus (third and fourth tanks) and 
iris (fifth tank). Problems which remain to be 
solved are poor aeration, rapid clogging, insuffi- 
cient nitrification, low oxidoreduction potentials, 
unpleasant odors, and difficulty in establishing vig- 
orous plant growth. (Cassar-PTT) 

W88-07372 


DEVELOPMENT AND APPLICATION OF AN 
ENERGY UTILIZATION SYSTEM FOR OR- 
GANIC WASTEWATERS, 

Guizhou Provincial Institute of City Planning and 
Design, 9 An Yun Road, Guiyang, Guizhou, 
China. 

C. Shinian, and Y. Guangyu. 

Water Science and Technology WSTED4, Vol. 
19, No. 12, p 377-380, 1987. 2 fig, 2 tab, 5 ref. 


Descriptors: *Wastewater treatment, *Stabilization 
ponds, *Ponds, *Biological wastewater treatment, 
Upflow towers, Oxidation ponds, Aquatic plants, 
Energy, Solar energy, Meat processing industry, 
Anaerobic digestion, Photosynthesis, China, Stabi- 
lization lagoons, Animal wastes, Methane, Biologi- 
cal oxygen demand, Chemical oxygen demand. 


High-energy aquatic plants are used in a pond 
treatment system in place of the usual algal-bacte- 
ria system. Suggestions for regions with insuffi- 
cient land area for ponds include (1) placing in 
areas scheduled for afforestation, (2) using hill- 
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sides, upflow towers, and step-like arrangements, 
and (3) enhancing treatment with anaerobic proc- 
esses. Plants grown in the ponds may be anaerobi- 
cally digested to yield energy-producing methane. 
A small system designed for 200 cu m/day of 
wastes from an animal products factory was made 
in the form of a four-level tower of ponds. In the 
middle of the tower was an upflow anaerobic 
sludge blanket reactor. COD and BOD removal 
were both 92%. (Cassar-PTT) 
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19, No. 12, p 381-383, 1987. 4 fig, 7 ref. 


Descriptors: *Wastewater treatment, *Stabilization 
ponds, *Ponds, *Biological wastewater treatment, 
*Hydrogen ion concentration, *Oxidation ponds, 
*Algae, Performance evaluation, Ammonia, Hy- 
drochloric acid, Carbon dioxide, Photosynthesis, 
Biomass, Ammonia, Toxicity, Stabilization la- 
goons. 


The pH rise seen in high-rate oxidation ponds is 
usually followed by a decrease in algal perform- 
ance and in overall pond performance. Althou 

the direct effects of the pH rise are minor, the 
indirect effects are major: alterations in the ratios 
of the carbonate species and ammonia dissociation. 
Limitation of dissolved carbon dioxide by addition 
of hydrochloric acid suppresses algal growth; 
using carbon dioxide as the pH regulator increases 
algal growth over that of the control ponds. At a 
constant total ammonia concentration of 5 mM, 
variation in pH dramatically affects algal photo- 
synthesis. Carbon assimilation is reduced by 90% 
between pH values of 8.2 and 8.7. Reduction of 
ammonia concentration by evaporation restores 
algal growth and the progression toward higher 

Cassar 


er 
88-07374 


MICROALGAL HARVESTING BY IN SITU AU- 
TOFLOTATION, 

Environmental and Water Resources Engineering 
Center, Technion, Israel Institute of Technology, 
Haifa, 32000, Israel. 

E. Sandbank, and L. J. van Vuuren. 

Water Science and Technology WSTED4, Vol. 
19, No. 12, p 385-387, 1987. 4 fig, 4 ref. 


Descriptors: *Wastewater treatment, *Stabilization 
ponds, *Ponds, *Biological wastewater treatment, 
*Algae, *Flotation, Polyelectrolytes, Dissolved air 
flotation, Oxygen, Stabilization lagoons, Bubbles. 


Dissolved air flotation principles were applied to 
harvest microalgae from high-rate algal pond ef- 
fluents in a highly simplified system which consist- 
ed of a open channel and a dosing pump only. 
Polyelectrolyte solution was dosed into the chan- 
nel through a diffuser in the vicinity of a paddle 
wheel, where rapid mixing occurred. Slow mixing 
took place in the channel. While flocs grew, 
oxygen bubbles resulting from algae photosynthet- 
ic activity were entrapped. Floating flocs were 
removed manually at the end of the channel. Re- 
moval efficiencies of 90% were obiained at a 10- 
mg polyelectrolyte dose. The float had 4-6% solids 
which dewatered easily to 10% solids. (Author’s 
abstract) 

W88-07375 


WASTE STABILIZATION PONDS AS TEACH- 
ING AND RESEARCH TOOLS, 

Department of Chemistry, The University, 3800 
Aveiro, Portugal. 

A. Hall, A. C. Duarte, and J. P. Oliveira. 

Water Science and Technology WSTED4, Vol. 
19, No. 12, p 389-391, 1987. 


Descriptors: *Wastewater treatment, *Stabilization 
ponds, *Ponds, *Biological wastewater treatment, 
*Anaerobic digestion, *Research facilities, *Edu- 
cation, Stabilization lagoons, Portugal, Biological 


oxygen demand, Suspended solids, Fish, Laborato- 
Ties. 


A waste stabilization pond system can be integrat- 
ed into the grounds of a college or university 
campus for teaching students and demonstrating to 
the community. One such unit, comprising one 
photosynthetic pond and one macrophyte pond in 
parallel, followed by one fish pond and one irriga- 
tion pond in series, was built at the Faro Polytech- 
nic in Portugal. The ponds are preceded by an 
underground unit formed by three septic tanks in 
series followed by two upflow anaerobic filters in 
parallel. The system can handle 120 cu m/day of a 
mixed effluent (600 mg/liter in both BOD and 
suspended solids) from the sanitary facilities, the 
refectory, and the fish processing laboratory. 


(Cassar-PTT) 
W88-07376 


DISCOVERY AND ELIMINATION OF DIOX- 
INS FROM A CARBON REACTIVATION 
PROCESS, 

Cincinnati Water Works, OH. 

J. DeMarco, R. Miller, and D. J. Hartman. 

Journal of the A.nerican Water Works Association 
JAWWAS, Vol. 80, No. 3, p 66-72, March 1988. 7 
fig, 11 tab, 16 ref. 


Descriptors: *Water treatment, *Fluid bed process, 
*Activated carbon, *Dioxins, *Chlorinated hydro- 
carbons. 


After completion of a long-term granular activated 
carbon (GAC) project, the US Environmental Pro- 
tection Agency informed the Cincinnati Water 
Works about the possible formation of dioxins 
during carbon reactivation. This information 
prompted the utility to conduct an additional study 
on avoiding potential dioxin precursor materials 
and on evaluating a reactivation system capable of 
preventing adverse environmental emissions. Stud- 
ies were conducted for exhausting GAC in a post- 
filtration carbon contactor and reactivating GAC 
in a fluid bed reactivation system. The health risks 
posed by the levels of furans and dioxins detected 
are insignificant. Performance of two sequential 
phases showed that chlorinating water before 
rather than after GAC treatment increased the 
levels of dioxins detected during GAC reactiva- 
tion. Even with prechlorination, however, the re- 
activation system stack emissions were well below 
any credible risks. (Sand-PTT) 

W88-07382 


SEASONAL CHANGES AND EFFLUENT 
LIMITS, 

Limno-Tech, Inc., Ann Arbor, MI. 

P. L. Freedman, J. F. Pendergast, C. Wilber, and 
S. C. Chang. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 3, p 316-323, March 1988.9 
fig, 1 tab, 7 ref. 


Descriptors: *Municipal wastewater, *Low flow, 
*Wastewater treatment, *Water quality control, 
Seasonal treatment, Model studies, Monte Carlo, 
Simulation. 


The last decade has seen increased use of 
wastewater treatment beyond secondary municipal 
treatment and categorical industrial standards. 
However, these higher levels of wastewater treat- 
ment are generally only needed to maintain water 
quality standards during critical low-flow summer 
conditions. Today many states allow relaxed efflu- 
ent limits during winter months. This can permit 
smaller facility design or reduction in the annual 
operating costs. The benefits of seasonally relaxed 
effluent limits are obvious, but the means to identi- 
fy a specific plan for relaxation are more difficult. 
There is no one recommended method for con- 
ducting this analysis. Three methods were com- 
pared that establish appropriate schedules for sea- 
sonal treatment based on water quality consider- 
ations: conventional simulation at monthly critical 
stream conditions, continuous simulation over 22 
years, and probabilistic Monte Carlo simulation. 
The continuous and Monte Carlo methods are 
preferred because they provide a quantitative as- 
sessment of water quality at all conditions and 


allow for an objective cost benefit analysis without 
the problems of choosing critical conditions. 
(Sand-PTT) 
W88-07417 


OXYGEN TRANSFER UNDER PROCESS CON- 
DITIONS, 

Manhattan Coll., Bronx, NY. Dept. of Civil Engi- 
neering. 

J. A. Mueller, and W. C. Boyle. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 3, p 332-341, March 1988. 6 
fig, 4 tab, 13 ref. 


Descriptors: *Wastewater treatment, *Oxygen 
transfer, *Mass transfer, *Aerators, Radioactive 
tracers, Dissolved oxygen. 


Five procedures used to evaluate oxygen transfer 
under process conditions were examined. Steady 
and non-steady state analyses, radioactive and non- 
radioactive tracer techniques, and off gas methods 
were evaluated in side by side comparisons at six 
municipal and industrial wastewater treatment 
plants employing both diffused and mechanical 
aeration. Off gas, inert gas tracer, and nonsteady- 
state procedures estimated field oxygen transfer 
coefficients within 10% of each other and sum to 
represent the best state-of-the-art methods for 
measuring oxygen transfer rate under process con- 
ditions. Method choice will depend on economics 
and treatment plant site constraints. Steady-state 
testing using oxygen uptake rates, although the 
easiest procedure to conduct, is not recommended 
because it may significantly over- or underestimate 
the real oxygen transfer rate. (Sand-PTT) 
W88-07418 


NITRATE VERSUS OXYGEN. RESPIRATION 
IN THE ACTIVATED SLUDGE PROCESS, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

S. A. McClintock, J. H. Sherrard, J. T. Novak, and 
C. W. Randall. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 3, p 342-350, March 1988. 
11 fig, 6 tab, 13 ref. 


Descriptors: *Activated sludge process, *Biologi- 
cal wastewater treatment, *Oxygen respiration, 
*Nitrate respiration, Kinetics, Aerobic conditions, 
Anaerobic conditions, Chemical oxygen demand, 
Sludge. 


Biokinetic and microbial growth coefficients for 
nitrate vs. oxygen respiration in the activated 
sludge process were evaluated and compared. Two 
bench-scale activated sludge units were operated 
over a range of mean cell residence times and 
under the same conditions except that one unit was 
aerobic and the other anoxic. The maximum mi- 
crobial yield coefficient, Ymax, and the endoge- 
nous decay coefficient, kd, were lower and the 
maximum substrate utilization rate, k, was higher 
for nitrate respiration vs. oxygen respiration. COD 
removal efficiencies were nearly equal at corre- 
sponding mean cell residence times. Sludge pro- 
duction was approximately 40% smaller for anoxic 
conditions when compared to aerobic conditions 
for similar mean cell residence times < 10 days. 
(Author’s abstract) 

W88-07419 


SSSP: SIMULATION OF SINGLE-SLUDGE 
PROCESSES, 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

S. M. Bidstrup, and C. P. L. Grady. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 3, p 351-361, March 1988. 5 
fig, 8 tab, 15 ref. 


Descriptors: *Activated sludge process, *Biologi- 
cal wastewater treatment, *Computer programs, 
*Computer models, *Simulation, Oxidation, Nitri- 
fication, Denitrification. 


An interactive, user-friendly microcomputer pro- 
gram is described that uses a developed model to 





simulate as a chain of completely mixed reactors, 
activated sludge systems performing carbon oxida- 
tion, nitrification and denitrification. The Turbo 
Pevel Code wie chien toe BADE com ible 
microcomputers having a minimum of 128K 
The use is Langimr hag enn 8087 math processor. 
user may plant configuration; reactor 
sizes; influent, recycle, and recirculation flow 
parameters; the time-dependent patterns re) 
influent flows and concentrations. The program 
may be used to compute both steady state and 
time-dependent. performance. Other program fea- 
tures include spreadsheet style data entry; format- 
ted output; extensive error trapping; interrupts to 
DOS system command; and subroutines for plot- 
ting, and storing process parameters. 
(Author’s abstract) 
W88-07420 


COMPARATIVE STUDY OF BIOFILM SHEAR 
LOSS ON DIFFERENT ADSORPTIVE MEDIA, 
Illinois Univ. at Urbana-Champaign. Dept. of Civil 


ig. 

H. T. and B. E. Rittman. 

Journal ater Pollution Control Federation 
JWPFAS, Vol. be eo > p 362-368, March 1988. 7 


2 tab, 16 ref. EPA Cooperative Agreement 
810462. 


Descriptors: *Wastewater treatment, *Biological 
wastewater — “Biofilms, *Activated 
carbon, Model studies, Kinetics. 


Effects of the attaching surface on biofilm Fern 
loss and accumulation were investigated usin; 

— activated — (GAC) with crm 4 ‘aie 
erent surface structures. Experimental evaluations 
were performed with a completely-mixed flow re- 
mars The — (biofilm = activated pe 
model was to interpret experimental re- 
sults. Results showed that a very carbon 
surface provided better protection for initial bio- 
film growth and an earlier start for bioregeneration 
than did the spherical medium. The initial biofilm 
loss rates for the two carbons were 0.0 and 0.2/ 
day, respectively and the shear loss rate coeffi- 
cients were increased to 0.6 to 1.2/day for both 
carbons after complete growth. During a period of 
rapid biofilm growth and GAC bioregeneration, 
the biofilm loss rate increased as a complex func- 
tion that could not be described by a simple first- 
order loss function. (Author’s abstract) 

W88-07421 


ALUMINUM RECLAMATION BY ACIDIC EX- 
TRACTION OF ALUMINUM-ANODIZING 
SLUDGES, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

For primary bibliographic entry see Field 5E. 
W88-07422 


RAPID SYNERGISTIC EXTRACTION AND 
ATOMIC ABSORPTION SPECTROPHOTOME- 


RONMENTAL 


Centre for Water Resources Development and 
Management, Kunnamangalam (India). Water 
Quality and Environment Div. 

For primary bibliographic entry see Field 5A. 
W88-07436 


STRUCTURAL BEHAVIOUR OF CLOSELY 
EGG-SHAPED S 


PACKED IEWER LININGS 
DURING INSTALLATION AND UNDER VARI- 
OUS RESTRAINT CONDITIONS, 

WRC Engineering, Swindon (England). 

For primary bibliographic entry see Field 8B. 
W88-07476 


MICROCOMPUTERS CAN AID IN SANITARY 
SEWER SYSTEM ANALYSIS AND DESIGN, 
James Miertschin and Associates, Inc., Austin, 
Texas. 

T. E. Capone. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Public Works PUWOAH, Vol. 119, No. 2, p 71-74, 
February 1988. 2 fig, 1 tab. 


Descriptors: *Wastewater treatment, *Sewer sys- 
Son programs, Rips 2 rth aad 

posal, * Design criteria, — 

ic aspects, Population 


Municipal sewage collection systems tend to 
evolve through a series of expansions and improve- 
ments to the original system. In growing communi- 
ties, new demands for wastewater service require 


_and toon! place doubts on the 
sity of the exiting Saiy eapue oocliat 

re remy Ps iter analysis 
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WASTEWATER TREATMENT PLANT BEGINS 
TO AUTOMATE, 
- Wastewater Treatment Facilities, Tonawanda, NY. 


Camilleri. 
Public Works PUWOAH, Vol. 119, No. 3, p 70-71, 
March 1988. 


Descriptors: *Wastewater treatment, *Computer 
—— *Sewer systems, *Cost-benefit analysis, 
ic aspects, Tonawanda. 


As the first step in a program to automate its eight- 
year-old wastewater treatment plant, the town of 
Tonawanda, New York, is monitoring three wet 
air oxidation units through use of a powerful pro- 
grammable logic controller (PLC) operated by a 
touch-screen color graphics computer. Subsequent 
projects include the cryogenic oxygen generating 

lant, the main sewer control area, and the sand 

iter control room. These operations will be auto- 
mated last because calculated paybacks are the 
longest and a equipment is still in fairly good 
condition. Automation hardware for these last 
three projects will consist of three Gould 984 
PLCs and one Modvue terminal. The PLCs will be 
located in the plant control center (to remove them 
from harsh atmospheres, 


the control center. Each major area of the plant is 
being assigned its own PLC so loss of a single 
controller will not affect large portions of the 
facility. Any of the three poresh ms saa terminals, how- 
ever, will be able to tely and simultaneously 
access data, display pages for, and monitor and 
Operate equipment assi to any of the five 
controllers. (Alexander- 
88-07483 


COORDINATED EFFORTS SOLVE BACKWA- 
TER PROBLEM, 

Bureau of Engineers, Milwaukee, Wisconsin. 

R. K. Talwalker. 

Public Works PUWOAH, Vol. 119, No. 3, p 82-83, 
March 1988. 


Descriptors: 


*Sewer systems, 
*Relie 


sewers, 


*Storm sewers, 
*Construction, *Milwaukee, 


Design criteria, Design standards, Planning, Urban 
areas. 


A 100-year plus frequency storm produced seven 
inches of rain in some areas of Milwaukee causing 
serious flood damage. As a result the city has 
undertaken several construction projects to reha- 
bilitate failing drainage systems in selected drain- 
age areas. One such project, in North Summit 
Avenue, involves the construction of a 48-in. diam- 
eter relief sewer in a tunnel and the relaying of 
2,000 ft of the existing combined service sewers, 
varying in sizes from 15- to 36-in. diameter. Desi, 
and construction inspection are provided by t 
city. A number of investigative procedures ins 
activities had to be conducted to provide sufficient 
field information before design decisions could be 
made: Examination of existing sewers to determine 
structural conditions. Subsurface soil investigations 
to predict foundation conditions. Relative location 
of existing utilities to avoid interferences. Present 
and projected needs of the drainage system. The 
cost of this project was $1.5 million. The cost of 
design en, g and construction administration 
involves a small portion of the total expenditure of 
the project (less than eight percent of the construc- 
tion cost). Nevertheless, the planning and design 
functions have a significant impact on the trouble- 
free construction and operation of the sewer 
system. Sophisticated and difficult to build and 
maintain structures should not be designed for any 
sewer system. Ease of construction and timely 
completion of sewer projects largely depend on 
strict to and tradi- 
tional construction methods. (Alexander-PTT) 
W88-07484 





REMOVAL OF OILY CONTAMINANTS IN 
WASTEWATER WITH MICROPOROUS ALU- 
MINA MEMB' 

Alcoa Separations Technology Division, Warren- 
dale, PA 15086. 

R. R. Bhave, and H. L. Fleming. 

AICHE Symposium Series, Vol. 84, No. 261, p 19- 
27, 1988. 8 fig, 3 tab, 17 ref. 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, *Oily water, *Filtration, *Membrane 
filters, Membrane processes, Grease, Permeability, 
Fluctuation, Water quality control, Filtered 
wastewater, Particulates, Alumina membranes. 


The discharge of industrial wastewaters containing 
oily contaminants such as motor oils, greases, and 
vegetable oil processing wastes into the sewer is 
regulated by increasingly tighter state and federal 
environmental standards. The feasibility of utiliz- 
ing Membralox alumina membranes for oil and 
grease removal from a typical industrial 
wastewater stream was investigated. some per- 
formance data such as the quality of permeate 
produced, permeate flux, and water permeability 
with Membralox alumina membranes are present- 
ed. It was found that microporous alumina mem- 
branes are suitable for the removal of oil, grease, 
and particulate matter from these wastewaters. 
The permeate (filtrate) was found to contain only 3 
to 5 mg/L of oil and grease. The flux of filtered 
wastewater through Membralox alumina mem- 
branes was found to be highly stable. Backflushing 
was found to be effective in maintaining high flux 
values, whereas a higher cross-flow velocity result- 
ed in higher flux with no appreciable flux decay 
over longer periods of operation. Alumina mem- 
branes were also found useful in dewatering oily 
wastewaters and more than 90% reduction in 
original volume was obtained without any signifi- 
cant decay. (Friedmann-PTT) 

'W88-07502 


INDUCED AERATION WINDROW COMPOST- 
ING OF RAW SLUDGES, 

For primary bibliographic entry see Field SE. 
W88-07506 


ADSORPTION OF POLLUTANTS FROM 
WASTEWATER ONTO ACTIVATED CARBON 
BASED ON EXTERNAL MASS TRANSFER 
AND PORE DIFFUSION, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Queen’s Univ., Belfast (Northern Ireland). Dept. of 
Chemical Engineering. 

G. McKay, and M. J. Bino. 

Water Research WATRAG, Vol. 22, No. 3, p 279- 
286, March 1988. 11 fig, 2 tab, 18 ref. 


Descriptors: *Water treatment, *Wastewater treat- 
ment, *Activated carbon, *Adsorption, *Organic 
compounds, *Mass transfer, *Phenols, Surfactants, 
Mercury, Heavy metals, Metals, Chlorophenol, 
Model studies, Water treatment, Kinetics. 


A mass transfer model was develo 
external mass transfer and pore diffusion to de- 
scribe the adsorption of four pollutants from 
wastewater onto activated carbon in a well agitat- 
ed batch adsorber. Pollutants were phenol, p- 
chlorophenol, sodium dodecyl sulfate, and mercu- 
ric chloride. The carbon was Filtrasorb 400. The 
experimental curves were correlated with the 
model predictions with reasonable accuracy using 
a single constant external mass transfer coefficient 
and a single constant pore diffusion coefficient for 
each solute/carbon system. (Cassar-PTT) 
W88-07538 


based on 


CONTINUOUSLY FED INTERMITTENTLY 
DECANTED ACTIVATED SLUDGE: A RA- 
TIONAL BASIS FOR DESIGN, 

Technion - Israel Inst. of Tech., Haifa. Faculty of 
Civil Engineering. 

Y. Argaman. 

Water Research WATRAG, Vol. 22, No. 3, p 303- 
311, March 1988. 7 fig, 2 tab, 5 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, Design criteria, Biological 
wastewater treatment, Kinetics, Biomass. 


A rational design procedure for the continuously 
fed intermittently decanted activated sludge system 
was developed. It allows selection of reactor di- 
mensions and cycle time based on hydraulics, set- 
tleability and reaction kinetics considerations. For 
any given nominal hydraulic residence time and 
biomass concentration there is a limited range of 
cycle times that can be used. Removal of soluble 
x og can be predicted in systems with no sig- 
icant denitrification during the anoxic period of 
the cycle. This was confirmed in laboratory tests 
on bench scale systems. Long residence times and 
short cycle times are conducive to higher remov- 
als. Shallow depth and low biomass concentrations 
allow shorter cycle times leading to improved or- 
ganic removals. (Author’s abstract) 
W88-07541 


DETECTION OF HUMAN ROTAVIRUS IN 
SEWAGE THROUGH TWO CONCENTRATION 
PROCEDURES, 

Barcelona Univ. (Spain). Dept. of Microbiology. 
For primary bibliographic entry see Field 5A. 
W88-07546 


EVALUATION OF INT-DEHYDROGENASE 
ASSAY FOR HEAVY METAL INHIBITION OF 
ACTIVATED SLUDGE, 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

K. Anderson, B. Koopman, and G. Bitton. 

Water Research WATRAG, Vol. 22, No. 3, p 349- 
353, March 1988. 2 fig, 3 tab, 30 ref. 


Descriptors: *Inhibition, *Wastewater treatment, 
*Activated sludge process, *Heavy metals, *Toxic- 
ity, Metals, INT-dehydrogenase assay, Sludge, De- 
hydrogenase assay. 


A dehydrogenase assay using the redox dye 2-(p- 
iodophenyl)-3-(p-nitrophenyl)-5-phenyl _ tetrazoli- 
um chloride (INT) was compared to oxygen 
uptake for assessing heavy metal inhibition of acti- 
vated sludge. The median inhibitory concentra- 
tions (IC50) measured with the two tests were 
similar for Cd(++), Cu(++), Hg(++), 
Pb(+ +), and Zn(+ +). The INT-dehydrogenase 
test was less sensitive to Ni(+ +) toxicity than the 
oxygen uptake test. INT test results also compared 
favorably with ICSO values published for other 
dehydrogenase assays. (Cassar-PTT) 


W88-07547 


SURVEY OF MUNICIPAL ANAEROBIC 
SLUDGE DIGESTERS AND DIAGNOSTIC AC- 
TIVITY ASSAYS, 

Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

R. E. Speece. 

Water Research WATRAG, Vol. 22, No. 3, p 365- 
372, March 1988. 6 tab, 6 ref. t. of Energy 
Contract No. 31-109-38-7196 and EPA Contract 
No, R-81063-01-0. 


Descriptors: *Wastewater treatment, *Slud, 
gestion, *Anaerobic digestion, Biologi 
ment, Methanogenesis, Iron, Cobalt, Nickel. 


’ *Di- 
treat- 


A plant site survey was made of 30 municipal 
wastewater treatment plants concerning the oper- 
ational characteristics of their anaerobic sludge 
digesters. Design information, operating data, and 
analytical data were tabulated. Samples of each 
sludge were then assayed to determine the residual 
- production rate, the maximum potential acetate 
ae utilization rates, and 5 and 30 day 

ical methane potential (BMPS oa 
BMP30), and the nd sayatce: limitation in bioavailabi- 
lity of iron, cobalt, or nickel. The average solids 
content of the raw — fed to the digesters was 
4.7%. Eight of the 30 sludges showed stimulation 
in the gas production rate when iron, cobalt, or 
nickel was supplemented and acetate was unlimit- 
ing. Average values were as follows: BMPS, 0.7 
volumes of methane per volume of sludge; BMP30, 
1.9 volumes of methane tae volume of sludge; 
biodegradable fraction of sludge converted to 
methane during digestion, 87%; maximum poten- 
tial acetate utilization rate, 0.93 vol CH4/vol 
sludge-day; maximum potential propionate utiliza- 
tion rate; 0.18 vol CH4/vol pod se wo hydrogen 
sulfide in the digester , 2200 ppm; digester 
capacity, 0.14 million gal/million per day of 
raw wastewater; raw sludge pumping rate, 4300 
gal per million gal of raw wastewater; digester gas 
production, 0.066 vol gas/vol of raw wastewater; 
unit gas production rate, 0.64 volumes of digester 
gas per volume of digester per day; digester gas 
produced per volume of raw sludge feed, 15.8 v/v; 
gas production per pound of volatile solids added, 
0.46 cu mg/kg; gas production per pound of vola- 
tile solids destroyed, 0.94 cu m/kg. (Cassar-PTT) 
W88-07549 


SIGNIFICANCE OF BIOSORPTION FOR THE 
HAZARDOUS ORGANICS REMOVAL EFFI- 

CIENCY OF A BIOLOGICAL REACTOR, 

McMaster Univ., Hamilton (Ontario). Dept. of 

Chemical Engineering. 

M. Tsezos, and J. P. Bell. 

Water Research WATRAG, Vol. 22, No. 3, p 391- 

394, March 1988. 1 fig, 3 tab, 8 ref. 


Descriptors: *Wastewater treatment, *Pesticides, 
*Organic compounds, *Activated sludge process, 
*Sludge, Lindane, Pentachlorophenol, Chlorinated 
hydrocarbons, Biological wastewater treatment, 
Toxicity, Biosorption, Adsorption, Accumulation, 
Bioaccumulation. 


In the activated sludge process biosorption proved 
to be a significant mechanism for removal of lin- 
dane and pentachlorophenol, chosen as samples of 
non-biodegradable organic pollutants. Pilot plant 
data from a previous study and biosorption equilib- 
rium data were used to calculate the pollutant 
concentrations in an effluent and in the resulting 
sludge. For pentachlorophenol the bioconcentra- 
tion factor was calculated to be 40.7 using a reac- 
tor concentration of 6.3 microgram/liter at 20 C; 
for lindane, 0.64 at a reactor concentration of 25.8 
microgram/liter. Agreement between calculated 
and measured results was satisfactory for lindane in 
effluent and sludge and for pentachlorophenol in 
effluent; however, pentachlorophenol in sludge 
was overpredicted. Nevertheless, the pollutants 
bioaccumulated in the sludge can be a significant 
hazard upon sludge disposal. (Cassar-PTT) 
W88-07552 


CILIATES IN A WASTES STABILIZATION 
POND SYSTEM IN MEXICO, 


Ave. Univerisdad 220-4, Mexico 03020, D.F. 
Mexico. 

F. Rivera, M. R. Sanchez, A. Lugo, P. Ramirez, 
and R. Ortiz. 

Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 3, p 245-262, July 1987. 3 fig, 6 tab, 35 ref. 


Descriptors: *Wastewater treatment, *Stabilization 
ponds, *Microbiological studies, *Ciliates, Species 
composition, Anaerobic conditions, Physical prop- 
erties, Mexico. 


A protozoological survey was performed on a 
waste-stabilization pond to isolate, identify, and 
determine the incidence of ciliates present in these 
waters. The correlation between the species found 
and the physicochemical parameters was investi- 
gated. One hundred and eighty samples were ana- 
lyzed from February 1983 to February 1984. Free- 
living ciliates isolated include: Carchesium poly- 
pinum Linnaeus, Vorticella microstoma Ehren- 
berg, Vorticella convallaria Linnaeus, Didinium 
balbiani Fabre-Domergue, Amphileptus claparedei 
Stein, Spathidium spathula Muller, Litonotus fas- 
ciola Ehrenber, Paramecium caudatum Muller, 
Paramecium aurelia Ehrenberg, Tetrahymena 
vorax Kidder, Tetrahymena pyriformis Ehrenberg, 
Cyclidium glaucoma Muller, Aspidisca costata Eh- 
renberg, and Stylonychia putrina Stokes. The per- 
formance of the pond was predominantly anaero- 
bic. The temperature, total alkalinity, and nitrate 
concentration were the most variable parameters in 
the system studied. (Author’s abstract) 

W88-07592 


BIOPARTICULATE SOLUBILIZATION AND 
BIODEGRADATION IN SEMI-CONTINUOUS 
AEROBIC THERMOPHILIC DIGESTION, 
Inst. of Aquatic Sciences, Swiss Federal Inst. of 
Technology Zurich, Switzerland. 
“a Mason, G. Hamer, T. Fleischmann, and C. 

g. 
Water, Air, and Soil Pollution WAPLAC, Vol. 34, 
No. 4, p 399-407, August 1987. 7 fig, 11 ref. 


Descriptors: *Aerobic digestion, *Wastewater 
treatment, *Biological wastewater treatment, *Bio- 
degradation, *Performance evaluation, Organic 
carbon, Microbiological studies, Nutrients, Nitro- 
gen. 


The effects of charge size, cycle time, and the 
presence of added N on the extent of solubilization 
and biodegradation of microbial solids were inves- 
tigated during semi-continuous operation of an aer- 
obic thermophilic digestion process. Use of a 
charge size of 50% of the bioreactor operating 
volume resulted in the removal of more than 59% 
of the total suspended solids concentration in the 
feed and showed enhanced performance compared 
with when a 25% charge size was used. The 
addition of a supplementary N source resulted in 
enhanced dissolved organic carbon (DOC) concen- 
trations with the 50% charge size, but did not 
affect overall solids removal. With the 25% charge 
size, addition of a supplementary N source resulted 
in an overall improvement in process performance. 
(Author’s abstract) 

W88-07597 


SYNTHESES AND APPLICATION OF ANION- 
IC POLYELECTROLYTES IN WATER AND 
WASTEWATER TREATMENT, 

Central Power Research Inst., Bangalore (India). 
For primary bibliographic entry see Field 5F. 
W88-07602 


INFRASTRUCTURE INTERROGATION AND 
SYSTEMATIC REHABILITATION ALTERNA- 
TIVES PROGRAM, 

City of West University Place, Texas. 

For primary bibliographic entry see Field 6B. 
W88-07652 


EFFECT OF COMPLEXATION ON THE AD- 
SORPTION OF CADMIUM BY ACTIVATED 
CARBON, 

A. J. Rubin, and D. L. Mercer. 





Separation Science arid Technology SSTEDS, 
Li 22, No. 5, p 1359-1381, 1987. 8 fig, 4 tab, 18 
ref. 


Descriptors: *Chelation, *Chelating agents, *Cad- 
mium, *Adsorption, *Activated mn, *Chemical 
treatment, Carbon, Water treatment, Hydrogen ion 
concentration, Wastewater treatment, Zinc, Lead, 
Heavy metals, Kinetics, Isotherms, Model studies. 


The adsorption of Cd(++) in the absence and 
presence of two chelating agents was examined as 
a function of pH. Fits of the data*to the Freundlich 
and Langmuir equations were com as were 
results with Zn and Pb using four different activat- 
ack mien Adsorption was found to increase with 
HH and was not extensive, particularly 
for Cd. 1 Cd. EDTA appeared to enhance adsorption at 
low cadmium-to-carbon ratios. With more realistic 
loadings, when competition for surface sites is 
greatest, the presence of EDTA was detrimental to 
the process. 1,10-Phenanthroline was the more ef- 
fective chelating ageat for promoting the removal 
of Cd. The uncomplexed Cd and Cd-EDTA sys- 
tems were best described by the simple Langmuir 
adsorption isotherm. The adsorption of 1,10-phe- 
nanthroline and its Cd complex were modeled 
using a modified form of the Langmuir equation. 
(Author’s abstract) 
W88-07655 


ORTHOPHOSPHATE REMOVAL FROM A 
SYNTHETIC WASTEWATER USING LIME, 
ALUM, AND FERRIC CHLORIDE, 

Alabama Department of Environmental Manage- 
ment, Montgomery, AL 36104. 

L. Sisk, L. Benefield, and B. Reed. 

Separation Science and Technology SSTEDS, 
i 22, No. 5, p 1471-1501, 1987. 15 fig, 5 tab, 12 
ref. 


Descriptors: *Orthophosphates, *Wastewater 
treatment, *Lime, *Alum, *Chlorides, *Iron, 
*Chemical coagulation, Performance evaluation, 
Heavy metals, Calcium, Phosphates, Hydrogen ion 
concentration, Aluminum, Carbonates, Regression 
analysis. 


A series of jar tests was used to evaluate the 
effectiveness of lime, alum, and ferric chloride in 
precipitating orthophosphate from synthetic 
wastewaters. Calcium phosphate precipitation was 
most efficient at pH 11.0 and a total carbonate to 
phosphorus molar ratio of 15.0. A residual total 
orthophosphate concentration of 0.12 mg/L-P was 
observed for these conditions. The Mg:P molar 
ratio had little effect on orthophosphate removal 
from the synthetic wastewater. When alum was 
used, the minimum residual total orthophosphate 
concentration observed was 0.21 mg/L-P for an 
Al:P molar ratio of 3.0 and a pH of 6.0 when pH 
was adjusted before and during alum’ addition. 
When ferric chloride was used, an Fe:P molar ratio 
of 3.0 and a pH of 6.0 resulted in the lowest 
residual total orthophosphate concentration. This 
value. was 0.19 mg/L-P when pH was adjusted 
before and during iron addition. A multiple regres- 
sion analysis produced mathematical relationships 
which can be used to predict residual soluble and 
residual total orthophosphate concentration for 
lime, alum, and ferric chloride treatment. (Author’s 
abstract) 

W88-07656 


NEW SEROVAR MOGDENI OF SEROGROUP 
TARASSOVI OF LEPTOSPIRA INTERRO- 
GANS ISOLATED FROM A SEWAGE PLANT 
IN ENGLAND, 

Leptospira Reference Laboratory, Public Health 
Laboratory Service, Colindale, London, England. 
For primary bibliographic entry see Field 5A. 
W88-07666 


SUSPENDED SOLIDS CARRY-OVER CON- 
TROL IN BOTTOM ASH DEWATERING BINS, 
Public Service Co. of New Mexico, Albuquerque. 
For primary bibliographic entry see Field 5F. 
W88-07677 
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SOLID-LIQUID SEPARATION BY MULTIME- 
DIA, CROSS-FLOW FILTRATION, 

T.S. Associates, Inc., Columbia, MD. 

T. R. Sundaram. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-234852. 
Price codes: A03 in paper copy, AOI in microfiche. 
Technical Report J8512-1, July 1985. 35 ag 13 fig, 2 
tab, 20 ref. NSF Grant No. CPE-8460558 


Descriptors: *Wastewater treatment, *Cross-flow 
filtration, *Separation techniques, *Filtration, 
*Solid-liquid separation, Deep-bed filtration, Fil- 


. tration. 


The tion of suspended and colloidal solids 
from dilute liquid suspensions is a necessary unit 
operation in many industrial and wastewater treat- 
ment processes, and is used in a wide variety of 
contexts. Such separation often requires methods 
other than conventional gravity settling. In con- 
ventional through-flow filtration two separate 
classes, namely surface (or ‘cake’) filtration and 
deep-bed filtration, can be identified. Filter matri- 
ces used in deep-bed filtration may range from 
commonly-available media such as diatomaceous 
earth, sand, and charcoal as well as a wide range of 
other commercially available ones, such as multi- 
ple layers of woven fabrics and screens, porous 
thermoplastics including foams, sintered metals 
(stainless steel and bronze), and porous ceramics. A 
study was conducted based on the thesis that a 
versatile class of in-depth filters can be developed, 
which when used appropriately in a CFF mode, 
can provide superior and cost-effective solid-liquid 
separation. This thesis was examined through 
small-scale, ‘proof-of-concept’, laboratory experi- 
ments on several types of specially-constructed in- 
are filter elements. Since an understanding of 

ee a aspects of cross-flow, in- 

tration of the type under consideration 
roc is essential to place the experimental program 
and the results in the proper perspective, these 
aspects are first set forth, along with a discussion 
of the specific objectives of the study, in Section 2 
of the report. The experimental method of ap- 
proach is described in Section 3, while the research 
results are themselves presented in Section 4. The 
implications of the phase I results for the technical 
and economic feasibility of the proposed filtration 
technique are discussed in Section 5. Some con- 
cluding remarks are given in Section 6. (Lantz- 


PTT) 
W88-07756 


NEGATIVE-ION CHEMICAL IONIZATION 
MASS SPECTROMETRY AND AMES MUTA- 
GENICITY TESTS OF GRANULAR ACTIVAT- 
ED CARBON TREATED WASTE WATER, 

Los Angeles County Sanitation Districts, Whittier, 
CA. San Jose Creek Water Quality Lab. 

For primary bibliographic entry see Field 5A. 
W88-07814 


TECHNIQUES FOR THE FRACTIONATION 
AND IDENTIFICATION OF MUTAGENS PRO- 
DUCED BY WATER TREATMENT CHLORIN- 
ATION, 

Water Research Centre, Marlow (England). 

For primary bibliographic entry see Field 5A. 
W88-07815 


USERS MANUAL FOR FLOOD EVACUATION 
PLANNING OF WATER AND WASTEWATER 
TREATMENT PLANTS, 

ee River Basin Commission, Harrisburg, 


S. K. Wright. 

Publication No. 87. Susquehanna River Basin 
Commission, Harrisbur rE Pennsylvania. November 
1986. 60 p, 16 fig, 11 re 


Descriptors: *Wastewater treatment facilities, 
*Water treatment facilities, *Flood planning, 
*Management ae Flood damage, Susque- 
hanna River, Flooding, Flood basins, Flood con- 
trol, Risks. 


The Susquehanna River Basin Commission, SRBC, 
has been concerned about the continuing vulner- 
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ability of water and wastewater treatment plants to 
flood damage for several years. A 1977 SRBC 
study of 237 wastewater treatment plants in the 
Susquehanna River Basin revealed that over 54% 
of these plants were subject to a 1% to 10% risk of 
being flooded each year. Many facilities were out 
of operation for several weeks to over a year 
following Tropical Storms Agnes in 1972 and 
Eloise in 1975. SRBC, in cooperation with the Pa. 
Dept. of Environmental Resources and the Corps 
of Engineers, participated in an Interagency Flood 
Damage Reduction Team Survey of six 
wastewater treatment plants in the Susquehanna 
River Basin. Reported on here is a summary of the 
flood vulnerability and effect of flooding during 
Tropical Storm Agnes in 1972 on these plants. 
(Lantz-PTT) 

W88-07849 


NON-CONVENTIONAL WATER RESOURCES 
USE IN DEVELOPING COUNTRIES. 

For primary bibliographic entry see Field 3C. 
W88-07850 


OVERVIEW OF WATER REUSE FOR DEVEL- 
OPING COUNTRIES, 

American Water Works Association Research 
Foundation, Denver, CO. 

For primary bibliographic entry see Field 3C. 
W88-07861 


WASTE-WATER REUSE AND ITS APPLICA- 
TIONS IN WESTERN ASIA, 

Economic and Social Commission for Western 
Asia (ESCWA), Baghdad (Iraq). Natural Re- 
sources, Science and Technology Div., Water Re- 
sources Section. 

For primary bibliographic entry see Field 3C. 
W88-07862 


WASTE-WATER REUSE IN INDUSTRY, 
Agence Financiere de Bassin Seine-Normandie, 
Paris (France). 

For primary bibliographic entry see Field 3C. 
W88-07863 


INDONESIA: THE USE OF 
TIONAL WATER RESOURCES, 
Water Quality and Environmental Div., Inst. of 
Hydraulic Engineering, Ministry of Public Works, 
Jakarta (Indonesia). 

For primary bibliographic entry see Field 3C. 
W88-07877 


NON-CONVEN- 


DEGRADATION OF SUSPENDED PROTEINS 
IN AN ANAEROBIC ROTATING BED CON- 
TACTOR, 

Department of Biochemical Engineering, Delft 
University of Technology, Julianalaan 67, 2628 BC 
Delft, The Netherlands. 

R. Douwenga, P. A. de Boks, and K. C. A. M. 
Luyben. 

Biotechnology Letters BILED3, Vol. 10, No. 4, p 
267-272, 1988. 2 fig, 3 tab, 9 ref. 


Descriptors: *Wastewater treatment, *Wastewater 
facilities, *Proteins, *Industrial wastes, *Proteins, 
Solid wastes, Anaerobic digestion, Optimization, 
Hydrolysis, Liquid wastes, Contact beds, Brewery 
wastes, Hydrogen ion concentration. 


Spent grain is a solid waste product of the brewing 
industry, continuing a high percentage (about 25% 
(w/w)) of proteins. In general, this waste is a 
valuable cattle feed, especially because of the pro- 
teins. In several places, however, the waste cannot 
be sold as cattle feed and causes serious problems 
after dumping, which is to a great extent caused by 
the putrefaction of proteins. This paper describes 
an anaerobic-stabilization process for the protein- 
rich portion of the spent grain. This portion, sepa- 
rated from the spent grains and containing mainly 
proteins, fat and carbohydrates, was digested in an 
Anaerobic Rotating Bed Contactor (AnRBC) at 37 
C, pH = 7 and a hydraulic retention time of | hr. 
The hydrolysis and acidification of the suspension 
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was about 50% on an organic carbon basis at 
reactor loads of 2.5 kg TOC/cum/day (7.5 kg 
COD/cum/day). A further increase of the conver- 
sion rate seems quite ible with an improved 
reactor configuration. Further research is planned 
to determine the performance of an optimized 
AnRBC-reactor. (Friedmann-PTT) 

W88-07955 


EVALUATION OF THE TWO-ZONE 
TER TREATMENT PROCESS AT 

NORRISTOWN, PENNSYLVANIA, 

Borough of Norristown, City Hall, Airy and 

DeKalb Streets, Norristown, PA 19401. 

S. R. Weech, V. T. Stack, and G. Orton. 

Available from the National Technical Information 

Service, Springfield, bag ey as PB87-234506. 

Price codes: A14 in pape! y, AO! in microfiche. 

August 1987. 333 p, 64 G4 fig, % ab = ref, 18 append. 

Cooperative Agreement No. CS 


Descriptors: *Activated sludge process, 
*Wastewater treatment, *Combined treatment, 
*Biological wastewater treatment, *Aerobic treat- 
ment, Clarifiers, Biomass, Oxygenation, Municipal 
wastewater, Economics, Pennsylvania, Biological 
oxygen demand. 


Economic and practical considerations, such as 
limited land area for siting new or upgraded treat- 
ment facilities, compel today’s desi to investi- 
gate alternatives to conventional strategies for 
wastewater treatment systems. One such alterna- 
tive is the Two-Zone as de d by 
Canadian Liquid Air Ltd. The Two-Zone process 
is a novel activated sludge process that combines 
the aerobic biological reactor and the clarifier in 
one tank for retrofit into existing plant —_* 
increase ity. A key feature of the Two- 
process, which allows integration of the reactor 
and clarifier into a single tank, is the oxygenation 
of the recycled biomass with pure oxygen in an 
external transfer device. A 1,893 sq m/min (0.5 
mgd) demonstration of the Two-Zone process was 
conducted at the Norristown Borough Municipal 
Wastewater Treatment plant in Pennsylvania. Ob- 
jectives of the demonstration were to an in- 
sight into the functional requirements of the proc- 
ess and to test the system performance at higher 
loadings than attempted in previous studies. A 
basic conclusion of the demonstration was that the 
Two-Zone process functioned well by achieving 
up to 92% BODS removals at relatively low 
sludge ages (1 to 3 days) with average oxygen 
consumption of about 0.5 kd/kg BODS removed. 
(Author’s abstract) 

W88-07961 





SINGLE-LABORATORY EVALUATION OF 
METHOD 8080 - ORGANOCHLORINE PESTI- 
CIDES AND PCBS, 

Acurex Corporation, Mountain View, CA 94039. 
For primary bibliographic entry see Field 5A. 
W88-07962 


ENVIRONMENTAL INFORMATION DOCU- 
MENT: Y AREA, 

Du Pont de Nemours (E.I1.) and Co., Aiken, SC. 
Savannah River Lab. 

For primary bibliographic entry see Field 5E. 
W88-07969 


DOE HAZARDOUS WASTE REMEDIAL AC- 
+ PROGRAM, ANNUAL REPORT: FY 
1 


Oak Ridge National Lab., TN. HAZWRAP Sup- 
rt Contractor Office. 
or primary bibliographic entry see Field SE. 
W88-07971 


WASTE ACID DETOXIFICATION AND REC- 
LAMATION, 

Battelle Pacific Northwest Labs., Richland, WA. 
T. L. Stewart, J. N. Hartley, and E. G. Baker. 

IN: DOE Hazardous Waste Remedial Actions Pro- 
gram, Annual Report: FY 1986. Report No. DOE/ 
HWP--25, May 1987. p 51-77, 6 fig, 7 tab, 11 ref. 
DOE Contract No. DE-AC06-76RLO 1830. 


Descriptors: *Metal-finishing wastes, *Wastewater 
pray airs *Detoxification, *Acids, Chemical treat- 
ment, Chemical precipitation, Industrial wastes, 
Uranium, tion, Zirconium,  Sulfates, 
Copper, beeen 


Processes to reduce the volume, quantity, and tox- 
icity of metal-bearing waste acid were demonstrat- 
ed. Two precipitation processes and a distillation 
roces are being used to minimize waste from fue 
fabric tion operations, which comprise a series of 
tions. Waste process acids, 
7 as HF-HNO3 etch solutions pp end 
nium as a major metal impurity and HNO3 strip 
solution containin; as a major metal impu- 


| os Results 
ed on a large bench 
the volume of endiee. waste plone after 
implementation of these two waste-minimization 
processes will be 11 and 25% of the current waste 
volume for reclamation of the etch and strip solu- 
tions, respectively. Volume reduction is a strong 
economic incentive for implementation of these 
rocesses; payback periods of 1.4 and 3.3 years, 
a been estimated. Acid from a third waste acid 
stream generated from chemical 9) 
will be reclaimed Sr eisot onan stream 
-— rises HNO3 and containing uranium 
major metal impurity. Distillation allows 
NO3 to be displaced by SO4 in metal salts; free 
HNO3 is then vaporized from the uranium-bearing 
sulfate stream. Uranium can be recovered from the 
sulfate stream in a downstream concentration or a 
precipitation step. The technical feasibility of each 
of these options will be determined in 1987. 
However, based on preliminary economic esti- 
mates, the payback period for distillation with 
downstream concentration is 3.0 years; the pay- 
back period for distillation and neutralization is 5.9 
years. (See also W88-07971) (Author’s abstract) 
W88-07972 


SUPERCRITICAL WATER OXIDATION OF 
HAZARDOUS CHEMICAL WASTE, 

Los Alamos National Lab., NM. Earth and Space 
Sciences Div. 

C. K. Rofer. 

IN: DOE Hazardous Waste Remedial Actions Pro- 
gram, Annual Report: FY 1986. Report No. DOE/ 
HWP-’-25, May 1987. p 79-87. 


Descriptors: *Wastewater treatment, *Supercriti- 
cal water oxidation, *Chemical wastes, *Hazard- 
ous wastes, Industrial wastes, Oxidation, Organic 
compounds, Phase hora cama Corrosion, Chemi- 


Oxidation in supercritical water (water at high 
enough temperatures and pressures that it exists in 
a single fluid phase with characteristics of both 
liquids and gases) can be used to convert hazard- 
ous organic compounds rapidly and completely to 
carbon dioxide, water, and other oxidation prod- 
ucts such as salts. Reactions in supercritical water 
have only recently received attention, and a 
number of issues need to be resolved to develop 
scalable, operable, and economical cleanup proc- 
esses. Key technical issues in developing and scal- 
ing a practicable mar for appropriate Depart- 
ment of Energy Defense Pro (DP) wastes 
include phase separations, solubilities, corrosion 
and materials, mass transfer, pa reaction mecha- 
nisms, including the roles of pyrolysis, hydrolysis, 
and oxidation in the chemical kinetics. A batch 
reactor has been designed, and experiments have 
been started in a plug-flow reactor. Future plans 
include definition of an appropriate DP waste 
stream and the engineering of a pilot plant for 
demonstration of the technology on that specific 
waste stream. (See also W88-07971) (Author’s ab- 
stract) 

W88-07973 


HAZARDOUS PROCESS MATERIAL SUBSTI- 
TUTION, 
Idaho National Engineering Lab., Idaho Falls. 

For primary bibliographic entry see Field 5G. 
W88-07975 


IMPROVED TREATMENT/DISPOSAL OF RE- 
ACTIVE METALS, 

Ar National Lab., IL. 

D. R. Vissers. 

IN: DOE Hazardous Waste Remedial Actions Pro- 


ma ae FY 1986. R No. DOE/ 
--25, May 1 p 179-186, 3 


Descriptors: *Sodium, *Wastewater treatment, 
*Waste disposal, *Metals, *Glass, *Leachates, 
Sodium, Silica, Costs. 


i eee Aileen 
—— process to convert waste sodium to a 
paella for disposal. There are two important 
considerations in determinin; le ~waste 
forms for the sodium: (1) the c! reactivity of 
the metal with environmental water (liquid or 
vapor), oxygen and carbon dioxide; and (2) the 
solubility of the sodium Nw form, ‘and leachabi- 
x Bar pega bp a gp 
the disposal site. Suitable po com} 
investigated by a combination of literature pli 
and experimental studies to determine the process 
pineal required for the artes oxidation/ 
feaction system. solid glassmak- 
agnor 8 (silica and perhaps other oxides) will 
be pneumatically conveyed to a cyclonic reactor; 
same time, the liquid sodium will be injected 
into the reactor by using a nitrogen aspiration 
system. This continuous cyclonic reactor will be 
maintained at the glassmaking temperature. Prelim- 
inary process energy calculations made for a 


reaction is exothermic and will provide 

energy to sustain the reactor temperature at 
required 1000 to 1100 C. The process has been 
demonstrated and optimized in laboratory and 
is ready for field demonstration. At the anticipated 
funding level of $25K for FY 1987, the program 
will involve only the completion of the conceptual 
integral design and preparation of a final report. 
Because of the very compact size of the system 
and high throughput rate (a 100-lb/h sodium 
throughput would utilize a cyclone reactor about 
as large as a coffee can), a demonstration could be 
performed pegged inexpensively. The. total pro- 
gram could be completed in FY 1987 at a cot of 
about $300K. (See also W88-07971) (Lantz-PTT) 
W88-07978 


NITRIFICATION INHIBITION 
TREATMENT OF SEWAGE, 
Bi oe Water, Reading (UK). 

M. Richardson. 


The Royal Society of Chemistry, 
House, Londin, wiv OBN. 1985. 103 p. 


Descriptors: *Wastewater treatment, *Nitrifica- 
tion, Ammonia, Nitrates, Chemical reactions, 
Chemical degradation, Literature review. 


A rapid reference is provided to information on 
those chemicals which have been in the 
literature to produce inhibition of nitrification to 
sewage works processes. Some information is also 
included where chemicals are known to inhibit 
anaerobic processes. There are a number of inci- 
dences wanes loss of nitrification at a sewage treat- 
ment works has resulted in large concentrations of 
ammonia discharged in the sewage works 
effluent; this caused fish mortalities in the 
receiving waters and also put downstream potable 
water resources at risk. The final section of the 
book lists in ascending mass number the chemicals 
described in the earlier section. It can be of par- 
ticular value when gas chromatography-mass spec- 
trometry is undertaken on discharges, sewage, 
river or other water samples. (Lantz- 
W88-07982 
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IN THE 


Burlington 


a INCREASES PULPWOOD PRODUC- 
TIO) 
Wisconsin Univ.-Madison. 
A meta T. C. Benzel, R. Lu, and D. A. 

el. 
Biocycle BCYCDK, Vol. 29, No. 3, p 57-59, 
March 1988. 3 tab, 3 ref. 


t. of Soil Science. 





Descriptors: *Sludge, *Primary sludge, *Land = 
tions, *Pine trees, *Sludge disposal, *Pulp and 

paper cae Wich *Fertilizers, *Nitrogen, *Limiting 

nutrients, *Growth rates, Softwood, Wisconsin. 


A 1:1 primary:secondary paper industry sludge 
was applied at rates of 32, 6. and 94 dry Mg/ha to 
a row-thinned, 27-year-old-red pine plantation in 
central Wisconsin. The mass and concentration of 
N in current needles were correlated (p = 0.05) 
bins sludge application rate, particularly after the 
feo glen, season. Graphical diagnoses suggest 
was deficient on control plots and limiting 
ttre growth Basal area and volume increments 
and cross-sectional area increment at the mid-stem 
position (7.8 m above ground level) were signifi- 
cantly greater on plots receiving a light application 
(32 Mg/ha) than for the other treatments. Sludge 
application depressed radial stem growth on plots 
receiving the high unre (94 Mg/ha). Height 
growth was unaffected by sludge treatment. Al- 
though increased volume growth in subsequent 
years can’t be ruled out, the depressed growth on 
plots receiving high levels of sludge was attributed 
to a reduction in apical dominance, resulting in 
increased allocation of dry matter to lateral 
branches and foliage at the expense of that in the 
stem. (Author’s abstract) 
W88-06843 


ALLOCATION OF AQUIFER RESOURCES IN 
SCOTLAND 


’ 
British Geological Survey, Murchison House, 
West Mains Road, Edinburgh EH9 3LA, Scotland. 
For primary bibliographic entry see Field 6B. 
W88-06963 


POLIOVIRUS RETENTION IN SOIL COL- 
UMNS AFTER APPLICATION OF CHEMICAL- 
AND POLYELECTROLYTE-CO 


INDITIONED 
DEWATERED SLUDGES, 
Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 
For primary bibliographic entry see Field 5B. 
W88-07001 


LOW-TEMPERATURE STABILITY OF VI- 
RUSES IN SLUDGES, 

t. of Civil and Environmental Engineering, 
Univ. of Cincinnati, Cincinnati, Ohio 45221. 
For primary bibliographic entry see Field SD. 
W88-07026 


SLUDGE DISPOSAL - DEVELOPMENTS IN 
ADVICE, TRAINING AND EQUIPMENT, 

J. E. Hall. 

European Water and Sewage, Vol. 91, No. 1094, p 
147,149, April 1987. 


Descriptors: *Waste disposal, *Sludge disposal, 
tandards, 


*Training, *S *Information exchange, 
*Sludge utilization, *Land application, Soil injec- 
tion, Agriculture, Fertilizers, Soil injection. 


For the efficient utilization of sewage sludge on 
farmland, the water authorities require a range of 
sludge spreading equipment to meet specific oper- 
ational conditions. It is important for the security 
of sludge spreading operations that such equipment 
is operated correctly to avoid damage to crops and 
soil, and that farmers are fully informed of the 
fertilizer and organic matter contents of this free 
manure. To meet these needs the Water Research 
Centre (WRc) has published a number of advisory 
booklets, based on operational experiences and re- 
search, which help water authorities and contrac- 
tors provide an effective service to farmers. While 
it is important that farmers are properly informed 
of the value of the particular sludge that they 
receive, it is essential that the sludge is spread 
correctly to realize that value and that the water 
authorities or their contractors operate with the 
most cost-effective equipment for type of sludge, 
farming and soil conditions. The correct operation 
of most types of sludge spreading equipment is 
largely a matter of common sense and effective 
management. Soil injection is a cost-effective 
means of overcoming the odor and visual problems 
associated with surface spreading, particularly for 
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= ested sludges, and while injection may be a 
viable treatment alternative to sludge digestion, an 
increasing number of water authorities now inject 
= sludge to ve wart security #3 the dis- 
operation in _—_ situations. practi- 
cal implications the research and operational 
experiences within the water industry have been 
drawn together into a code of practice on soil 
injection which is available free from WRc. Fur- 
thermore, a ee course on soil injection has 
been set up by Silsoe College and WRc for water 
authority Pat and contractors, to help ensure that 
the farmers receive an efficient and 
ice. (Alexander-PTT) 
W88-07055 


lective serv- 


REGIONAL HYDRODYNAMICS OF THE 
PROPOSED ote ae NUCLEAR-WASTE 
REPOSITORY SITES IN THE TEXAS PAN- 


LE, 
Ohio State Univ., Columbus. Dept. of Geology 
and Mineralogy. 

For primary bibliographic entry see Field 5B. 
W88-07112 


CULTURE OF MARINE MICROALGAE WITH 
NATURAL BIODIGESTED RESOURCES, 
Centro de Investigacion Cientifica y de Educacion 
— de Ensenada (Mexico). Div. of Oceano- 
logy. 

J. Paniagua-Michel, B. C. Farfan, and F. Buckle- 
Ramirez. 


Aquaculture AQCLAL, Vol. 64, No. 3, p 249-256, 
July 15, 1987. 3 fig, 3 tab, 31 ref. 


Descriptors: *Organic wastes, *Wastes, *Algae, 
*Marine microalgae, *Aerobic digestion, *Inorgan- 
ic compounds, Phosphorus, Nitrogen, Manure, 
Farm wastes, Mexico, Biological wastewater treat- 
ment. 


The growth response of Pavlova (Monochrysis) 
lutheri (Droop) Green was assayed in a culture 
medium enriched with organic extracts aerobically 
digested from cow and chicken manures and from 
the macroalgae Macrocystis pyrifera (L.) C. 
Agard. The results indicate that with a traditional 
inorganic medium and elutriated, aerobically di- 
gested manures, it is possible to attain similar maxi- 
mum algal densities and equivalent algal growth 
rates for similar time-periods despite large differ- 
ences in inorganic nitrogen and phosphorus con- 
tent. The cause for this is speculated to be the 
conversion of organic nitrogen and phosphorus in 
the manure to inorganic forms and the presence of 
growth stimulatory substances in the elutriate. 
(Author’s abstract) 

W88-07116 


RECYCLING OF THE AQUATIC —— 
WATER HYACINTH, AND ANIMAL W 

IN THE REARING OF INDIAN MAJOR 
CARPS, 


Central Institute of Freshwater Aquaculture 
(ICAR), Kausalagang, Via: Bhubaneswar 751002, 
Orissa (India). 

For primary bibliographic entry see Field 5D. 
W88-07119 


DDT DEGRADATION BY BACTERIA FROM 
ACTIVATED SLUDGE, 

Department of Chemistry, Lady Irwin College, 
University of Delhi, Sikandra Road, New Delhi- 
110 001, India. 

For primary bibliographic entry see Field 5D. 
W88-07127 


COMPARATIVE STUDY OF TIN PROFILES 
WITH OTHER METALS AND PHOSPHORUS 
PATTERNS IN LACUSTRINE SEDIMENTS: 
MOBILITY AND POLLUTION, 

1 - Laboratoire de Chimie Analytique - Faculte des 
Sciences - Avenue de |l’Universite, 64000 PAU - 
France. 

For primary bibliographic entry see Field SB. 
W88-07135 


COAGULATION AND SETTLING OF AERO- 
BIC SEWAGE SLUDGE IN SEAWATER, 
Delaware Univ., Newark. Coll. of Marine Studies. 
W. A. Jenkins, and R. J. Gibbs. 

Environmental Technology Letters ETLEDB, 
beng 8, No. 10, p 487-494, October 1987. 8 fig, 27 
ref. 


Descriptors: *Sludge disposal, *Ocean dumping 
*Aerobic sewage sludge, *Aerobic conditions, 
——— United States, Coagulation, Setling ve- 
locity. 


The settling characteristics of aerobically treated 
sewage sludge from Middlesex, New Jersey were 
investigated. The data describe the rate of decrease 
in mass concentration for coagulating solids and 
subsequent settling rates in a column of seawater. 
Low turbulence values of 0, 2 and 4/sec an initial 
concentrations of 20 to 500 mg/l were used. The 
rate and extent of clearing is greater for larger 
initial concentrations. Mass concentration (Co) de- 
creased at a rate of 4%Co/min for 500 mg/1 initial 
concentration, but at only 0.5% 20 mg/l. Twenty 
to 40% of the initial mass concentration remained 
in suspension for an indefinite period of time. (Au- 
thor’s abstract) 

W88-07151 


POSSIBILITIES OF FEEDING DIETS FOR 
DUCKS USING ACTIVATED SLUDGE, 
Department of Animal Physiology and Zoology, 
oe of Agriculture, Prague, Czechoslova- 
ia. 

J. Cibulka, Z. Sova, P. Mader, D. Miholova, and 
V. Muzikar. 

Environmental Technology Letters ETLEDB, 
Vol. 8, No. 12, p 669-672, December 1987. 1 fig, 3 
tab, 3 ref. 


Descriptors: *Sludge utilization, *Diets, *Lead, 
*Cadmium, *Ducks, Nutrition, Activated sludge, 
*Heavy metals, Trace metals, Bioaccumulation, 
Czechoslavakia, Tissue analysis. 


The aim of the experiment was to test the possibili- 
ty of feeding diets with the addition of 2.5% dried 
activated sewage sludge sterilized with different 
procedures. The results proved that lead and cad- 
mium levels in all three types of duck tissue ana- 
lyzed (liver, kidney, muscle) satisfied the existing 
hygienic limits (Pb, 0.5 for meat and 1.0 for organs; 
Cd, 0.05 for meat and 0.5 for organs). The sludge 
used for this experiment was supplied by the paper 
mill at Steti, CSSR and contained 16.65 mg Pb.kg 
and 2.03 mg Cd/kg. The possibility of supplement- 
ing feeding diets for ducks by adding 2.5% dried 
activated sewage sludge sterilized by either steam 
or irradiation was investigated in 320 Pekin White 
ducks. The ducks received the supplemented diet 
from birth to 56 days old, when they were sacri- 
ficed and their livers, kidneys, and breast muscle 
analyzed for cadmium and lead using atomic ab- 
sorption spectrometry. (Miller-PTT) 

W88-07160 


EFFECTS OF SCRUBBER SLUDGE ON SOIL 
AND DREDGED SEDIMENT AGGREGATION 
AND POROSITY, 

Illinois Univ., Urbana. Dept. of Agronomy. 

K. R. Olson, and R. L. Jones. 

Soil Science SOSCAK, Vol. 145, No. 1, p 63-69, 
January 1988. 7 tab, 26 ref. 


Descriptors: *Sludge disposal, *Land disposal, 
*Spoil banks, *Soil aggregates, *Soil porosity, 
Chemical sludge; Topsoil, Soil water, Pore size, 
Soil absorption capacity, Retention capacity, Stor- 
age capacity, Transmissivity, Sudangrass. 


In a greenhouse experiment, the effects of scrubber 
sludge on the aggregation and the porosity in 
various combinations of dredged sediments and 
topsoil in the presence of sudangrass roots were 
evaluated. As expected, the water-stable aggre- 
gates increase with increasing percentage of top- 
soil. For all combinations, scrubber sludge de- 
creased aggregation. The topsoil had a total poros- 
ity similar to the sediments at the completion of the 
study in the absence of scrubber sludge. The total 
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porosity increased with additional quantities of 
scrubber sludge for all combination of topsoil and 
sediments. Transmission (>50 micron), water stor- 
age (50 to 0.5 micron), and residual (<0.5 micron) 
pore volumes differed substantially between the 
sediments and topsoil, as well as with scrubber 
sludge treatments. The sediments had a hi ~ 
water retention difference than the topsoil. 
presence of scrubber sludge had little effect ns 
topsoil, but reduced the water storage volumes for 
the sediments. With scrubber sludge addition, the 
residual pore volumes remained high for topsoil, 
but decreased substantially for sediments. For all 
combinations of topsoil and sediments, scrubber 
sludge dramatically increased transmission porosi- 
ty. This increase in transmission pores within the 
sediments with scrubber sludge additions resulted 
in a higher rate of saturated flow of water than for 
the sediments without scrubber sludge. The pore- 
size distributions were estimated by water-release 
methods and verified by directly measuring soil 
pore-size distributions by Hg-intrusion porosi- 
metry. (Author’s abstract) 

W88-07173 


EFFECTS OF THE APPLICATION OF 
WASTEWATER FROM OLIVE. PROCESSING 
ON SOIL NITROGEN TRANSFORMATION, 
ento de Quimica Agricola. Estacion Ex- 
perimental del Zaidin (C.S.I.C.), Granada, Apdo. 
119, Spain. 
J. D. Perez, and F. Gallardo-Lara. 
Communications in Soil Science and Plant Analy- 
sis CSOSA2, Vol. 18, No. 9, p 1031-1039, 1987. 3 
fig, 15 ref. CSIC (Spain) Project ID-286. 


Descriptors: *Wastewater disposal, *Land dispos- 
al, *Food-processing wastes, *Oily water, *Vege- 
tation water, *Soil chemistry, *Nitrification, Fertil- 
ization, Nitrogen compounds, Nitrates, Ammoni- 
um compounds, Calcareous soils, Oil industry, By- 
products. 


‘Vegetation water’ is the name given to wastewater 
remaining after the industrial extraction of olive 
oil. This foul-smelling runoff creates serious waste 
disposal problems for olive-oil producing industries 
wherever olives are extensively cultivated. One 

ible solution is to employ vegetation water as 
fertilizer. An incubation experiment was performed 
to study the effects of vegetation water on nitrogen 
transformation in a calcareous soil. The application 
of this wastewater was decreased nitrate formation 
in comparison with control assays during approxi- 
mately the first half of the ex — period (6 
weeks). Results were although more 
marked when vegetation weer plus ammoniacal 
nitrogen was applied as opposed to ammoniacal 
nitrogen alone. The incorporation of vegetation 
water during the initial phases of study also re- 
duced soil nitrogen-ammonium levels both when 
residue-only treatments were compared with con- 
trols and when vegetation water plus ammoniacal 
nitrogen treatments were compared with ammoni- 
acal nitrogen only. The vegetation water investi- 
gated causes a transient inhibition of nitrogen 
availability, a factor which must be kept in mind 
when considering the possible use of wastewater 
from olive processing as fertilizer even if comple- 
mented with ammoniacal fertilizers. Assimilable 
forms of the latter cannot be expected to become 
available to plants until at least a period of approxi- 


mately four weeks has ela; Shidler-PTT) 
W88-07182 _ 


BEHAVIOR OF VARIOUS SOLUTES IN A 
FIELD SOIL: SIX YEARS OBSERVATION, 
National Inst. for Environmental Studies, Tsukuba 
Capen). Water and Soil Environment Div. 

uboi, and S. Otoma. 
Journal of Hydrology JHYDA7, Vol. 95, No. 1/2, 
p 97-111, 15 November 1987. 10 fig, 4 tab, 10 ref. 


Descriptors: *Solutes, *Soil chemistry, *Cultivated 
lands, *Sludge, *Land disposal, *Nutrients, *Vol- 
canic ash, Soil solution, Ions, Nitrates, Chlorides, 
Bicarbonates, Sulfates, Calcium, Magnesium, 
Sodium, Potassium, Hydrogen ion concentration, 
Eggplant, Sorghum, Wheat, Ryegrass. 


Soil solution was sampled over a period of six 
years at various depths (10, 20, 35, 50, 65, 80, and 


95 cm) of a light-colored Andosol originating from 
volcanic ash. Three plots were established in the 
experimental field: (1) an unfertilized bare (BN) 
plot, untreated except for surface tillage; (2) a bare 
(BS) plot, treated with limed sewage sludge; and 
(3) a cultivated (PS) plot, also treated with sludge. 
The sludge was apps ied to the soil as a 0-12 cm 
layer at a rate of 15 tons/ha/yr in June or July 
each of the first ae years. The cropping sequence 
on the PS plot was: eggplant-sorghum-wheat 
(1980-1982); ——— (1983); and Italian 
ryegrass (1984-1985). Most of the wheat roots were 
localized in the upper 20 cm zone. Three porous 
ceramic cups were inserted at each sampling depth 
on each plot, and the soil solution was sampled by 
suction of 0.8-0.93 bar for 6-20 h. Nitrate, Cl, Ca, 
and Mg concentrations at a depth of more than 35 
cm in the BS plot began to increase after the fourth 
sludge application. The levels of nitrate, chloride, 
calcium, magnesium, sodium, and potassium were 
lower in the PS than in the BS plot, but 
bicarbonate and suifate levels and pH were lower 


in the BS plot. (Author’s abstract) 
W88-07195 


COPPER(I) COMPLEXES WITH REFRACTO- 

RY ANIONIC SURFACTANTS FOUND IN 

SEWAGE SLUDGE, 

Istituto di Chimica Agraria, Universita di Bari, Via 

G. Amendola 165/A, 70125 Bari, Italy. 

N. Senesi, and G. Sposito. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 

No. 1/2, p 147-155, September 1987. 4 fig, 1 tab, 13 
ref. Department of the Interior Matching Grant B- 

212-CAL and University of California Water Re- 

sources Center Project UCAL-WRC-W-583. 


Descriptors: *Metal complexes, *Copper, *Copper 
compounds, *Surfactants, *Sludge, Molecular 
structure, Chemical composition, Spectral analysis, 
Fulvic acids, Anaerobic digestion, Biodegradation, 
Land disposal, Sulfonates, Esters, Anisotropy, 
Physicochemical properties. 


Electron spin resonance spectrometry was used to 
study Cu(II) complexes with anionic surfactant 
compounds of the types that have been detected in 
sewage sludge or in the fulvic acid fraction of 
anaerobically-digested sewage sludge and found to 
resist biodegradation in the soil environment. The 
electron spin resonance spectra of frozen (77 de- 
grees K), aqueous solutions of linear alkyl benzene 
sulfonates and fatty alcohol sulfate esters at Cu- 
ligand molar ratios ranging from 0.1 to 1 exhibited 
anisotropic patterns indicative of a groundstate of 
Cu(ID bound into innersphere complexes with the 
ligands arranged in square planar coordination. 
Sulfonate-type surfactants, both in the acid and salt 
forms, appeared to complex Cu(II) more efficiently 
than ester sulfate-type surfactants. Conventional 
physical parameters calculated from the electron 
spin resonance spectra were consistent with fully 
oxygenated, 4 O-ligand binding sites for the Cu(II) 
ions and indicated the formation of similar uniden- 
tate or bidentate complexes between Cu(II) and 
the surfactants at any Cu/ligand molar ratio inves- 
tigated. The spectral lineshapes and related param- 
eters of the Cu(II)-anionic surfactant complexes, 
however, were not very similar to those observed 
previously for Cu(II)-sewage sludge fulvic acid 
complexes. It is concluded that anionic surfactants 
involved in Cu(II) complexation by sewage sludge 
or sewage fulvic acid do not behave as isolated, 
independent ligands, but instead may participate as 
co-ligands with other O-containing functional 
groups and/or as moities incorporated into the 
wean acid structure. (Author’s abstract) 


BIOECONOMIC CONSIDERATIONS FOR 
WASTEWATER REUSE IN AGRICULTURAL 
PRODUCTION, 

Arizona Univ., Tucson. Dept. of Agricultural Eco- 
nomics. 


For primary bibliographic — see Field 3C. 
W88-07271 


OVERVIEW OF LANDFILL BOTTOM LINER 
HYDRAULICS, 


Department of Civil Engineering, University of 


Patra, Patra, Greece. 

A. C. Demetracopoulos. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 49-56, February 1988. 15 fig, 12 ref. 


Descriptors: *Landfills, *Bottom linin; 
matical models, *Solid waste dis , Leachate, 
Simulation, Drainage, Hydraulic conductivity, 
Design criteria, Design flow. 


*Mathe- 


Landfill bottom liners are important elements in 
the analysis and design of solid waste 
facilities. This study presents an overview of sever- 
al models, describing the flow over and through 
liners. The examined models are compared 

data from a laboratory investigation. A  quasi- 
steady state (QSS) and a transient (TS) model yield 
the most complete description of linear hydraulics, 
and allow for estimation of the system’s collection 
efficiency. The TS model performed slightly better 
than the QSS model, although the latter has the 
advantage of simplicity. The hydraulic conductiv- 
ities of the liner and the drainage layer and the 
leachate accretion rates are parameters whose 
magnitudes must be known with relative accuracy 
for good evaluation of system performance. (Au- 
thor’s abstract) 

W88-07277 


REUSE OF STABILIZATION POND EFFLU- 
ENT FOR CITRUS RETICULATA (ORANGE), 
FOREST AND ROAD VERGE PLANTS, 
National Environmental Engineering Research 
Inst., Nagpur (India). 

For primary bibliographic entry see Field 3C. 
W88-07358 


ALUMINUM RECLAMATION BY ACIDIC EX- 
TRACTION OF ALUMINUM-ANODIZING 
SLUDGES, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

F. M. Saunders, and R. C. Shaw. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 3, p 369-378, March 1988. 6 
fig, 7 tab, 7 ref. EPA Cooperative Agreement 
CR810290-01-0. 


Descriptors: *Wastewater reclamation, *Alumi- 
num, ‘*Industrial wastewater, *Metal-finishing 
wastes, *Sludge reclamation, *Waste recovery. 


Extraction of aluminum-anodizing sludges with 
sulfuric acid was examined to determine the poten- 
tial for production of commercial-stren; solu- 
tions of aluminum sulfate, that is, liquid alum. The 
research established kinetic and stoichiometric re- 
lationships and evaluated product quality. Detailed 
material-balance data were collected to monitor 
the progress and extent of extractions. The produc- 
tion of a commercial-strength liquid alum was fea- 
sible. Issues relative to product quality indicate 
that segregation of certain metal containing wastes 
may be required for selected shiasinentnidhing 
wastes. (Author’s abstract) 

W88-07422 


SHORELINE IMPACT FROM OCEAN WASTE 
DISCHARGES, 

California Inst. of Tech., Pasadena. W.M. Keck 
Lab. of Hydraulics and Water Resources. 

R. C. Y. Koh 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 4, p 361-376, April 1988. 10 fig, 1 tab, 9 
ref. NOAA Grant NA80RAD00055. 


Descriptors: *Ocean dumping, *Wastewater dis- 

*Water pollution sources, *Shoreline 
impact, Advection, Water currents, Simulation 
analysis, Monte Carlo method. 


A methodology which permits estimation of the 
advective transport probabilities from a coastal 
wastewater discharge based on information that 
can be obtained from current measurements. 
Shoreline impact can be assessed, and the tendency 
for background buildup and benthic accumulation 
estimated. The method utilizes measured data to 
obtain parameter values to allow synthetic currents 





to be generated that can in turn be used in a Monte 
Carlo scheme for obtaining the advective te 
probabilities. The method permits 

and improvement of the estimates when the 
amount and extent of data coverage are expanded. 
(Author’s abstract) 

W88-07429 


INDUCED AERATION WINDROW COMPOST- 
ING OF RAW SLUDGES, 

J. Wren-Jarvis. 

Biocycle BCYCDK, Vol. 29, No. 4, p 48-52, April 
1988. 3 fig, 1 tab, 4 ref. 


Descriptors: *Sludge disposal, *Compostin, *Sec- 
ondary wastewater treatement, 
wastewater treatment, *Primary sludge, awa 
planning, Windrow composting, Organic wastes, 
Aeration, Administrative regulations, Nevada, 
Economic aspects, Sludge digestion. 


The Sanitation District of Clark County, Las 
Vegas, Nevada, has ex) ced continued difficul- 
ty with the disposal of raw sludges generated from 
primary and secondary wastewater treatment plant 
since the early 1960s. A fully compre- 
londend sludge management plan had never been 
prepared for this district, so a study was conducted 
to prepare such a plan, The findings of this study, 
conducted to investigate a long-range, cost-effec- 
tive and reliable method of handling | Taw 
wastewater treatment plant slud and to 
concerns with the long-term reliability of the exist- 
ing landfill operation and with the forthcoming 
federal sludge management programs and regula- 
tions are reported. It was recommended that the 
district proceed with plans for anaerobic digesters 
and be oa A windrow composting facility for 
Syeted secondary sludge, and that the desi vise : 
full-scale facility be preceded by a 
windrow composting demonstration project maliz 
ing raw organic sludges to address questions of 
odor potential and product quality. It was conclud- 
ed that raw sludges conditioned with lime and 
ferric chloride prior to filter press dewatering can 
be successfully composted in aerated windrows, 
and that raw sludges conditioned with polymers 
prior to dewatering tend to produce a more odor- 
ous filter cake, which can be successfully compost- 
ed with carefully monitored and controlled aer- 
ation rates. (Friedmann-PTT) 
W88-07506 





WATER SUPPLY AND SLUDGE METALS, 
Wright-Pierce, Topsham, ME. 

. E. Brown. 
Biocycle BCYCDK, Vol. 29, No. 4, p 59-62, April 
1988. 4 fig, 4 tab, 10 ref. 


Descriptors: *Sludge disposal, *Land disposal, 

*Metals, *Drinking water, Heavy metals, Copper, 
Zinc, Lead, Cadmium, Corrosion, Critical concen- 
tration, Industrial wastewater. 


Ultimate sludge disposal is one of the major tasks 
facing wastewater treatment facilities. Land appli- 
cation is often the most economical method, espe- 
cially where adequate farmland exists nearby. 
However, metal concentrations in the sludge either 
limit the site life or the application rate to the point 
where land application is not economical. When 
metals are above regulatory limits, land application 
may become impossible. To determine what con- 
centration of metals in the drinking water would 
cause the metal levels in sewage sludge to exceed 
the allowable land application limits, one must 
determine the maximum allowable sludge metal 
limits, the fraction of metals removed by the 
sludge, and the amount of sewage sludge produced 
per unit volume of drinking water. The critical 
concentrations of four metals, copper, zinc, lead, 
and cadmium, i.e., the allowable land application 
level, were compared with actual metal concentra- 
tions. Sludge metal levels were analyzed at treat- 
ment facilities that have no significant industrial 
source of metals and are served by corrosive water 
supplies. With this information, one can determine 
the metal concentrations in the drinking water that 
will cause the metal levels in the sewage sludge to 
exceed the critical concentration. If water supply 
system metal levels are above the critical concen- 
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SOME INTERMEDIATES IN THE WET AIR 
OXIDATION OF PHENANTHRENE AD- 
SORBED ON . POWDERED ACTIVATED 
CARBON, 
Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
Fi! S biblio hi Field SF. 

‘or primary ic entry see Fie! . 
W88-07545 = 


SURVEY OF MUNICIPAL ANAEROBIC 
SLUDGE DIGESTERS AND DIAGNOSTIC AC- 
TIVITY ASSAYS, 

Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 


For primary bibliographic entry see Field 5D. 
W88-07549 


MICROCLIMATE AND ACTUAL EVAPO- 
TRANSPIRATION IN A HUMID COASTAL- 
PLAIN ENVIRONMENT, 

Geological Survey, Columbia, SC. Water Re- 
sources Div. 

K. F. Dennehy, and P. B. McMahon. 

Journal of Hydrology JHYDA7, Vol. 93, No. 3-4, 
p 295-312, September 15, 1987. 8 fig, 2 tab, 13 ref. 


Descriptors: *Radioactive wastes, *Radiation, 
*Underground waste disposal, *Evapotranspira- 
tion, *Microclimates, *Humid climates, Microcli- 
matology, Meteorological variables, Wastes, Soil 
temperature, Air temperature, Wind speed, South 
Carolina, U.S.A. 


Continuous hourly measurements of twelve mete- 
orologic variables recorded during 1983 and 1984 
were used to examine the microclimate and actual 
evapotranspiration at a low-level radioactive-waste 
burial site near Barnwell, South Carolina. The 
study area is in the Atlantic Coastal Plain of south- 
western South Carolina. Monthly, daily, and 
hourly trends in net radiation, incoming and re- 
flected short-wave radiation, incoming and emitted 
long-wave radiation, soil-heat flux, dry- and wet- 
bulb temperatures, soil temperatures, wind direc- 
tion and speed, and precipitation were used to 
characterize the microclimate. Average daily air 
temperatures ranged from -9 to 32 degrees C 
during the period of study. Net radiation varied 
from about -27 to 251 watts per m and was domi- 
nated by incoming short-wave radiation through- 
out the year. The net radiation during a 
summer day generally occurred 2-3h before the 
peak vapor pressure deficit. In the winter, these 
peaks occurred at about the same time of day. 
Monthly precipitation varied from 15 to 241 mm. 
The Bowen ratio method was used to estimate 
hourly evapotranspiration, which was summed to 
also give daily and monthly evapotranspiration. 
Actual evapotranspiration varied from 0.0 to 0.7 
mm per hour , 0.8-5 mm per d, and 20-140 mm per 
month during 1983 and 1984. The maximum rate of 
evapotranspiration generally occurred at the same 
time of day as maximum net radiation, suggesting 
net radiation was the main driving force for evapo- 
transpiration. Precipitation exceeded evapotran- 
spiration during 14 months of the 2 yr study 
period. Late fall, winter, and early spring con- 
tained the majority of these months. The maximum 
excess precipitation was 115 mm in February 1983. 
(Author’s abstract) 
W88-07565 


POTENTIAL USE OF THE DEEP AQUIFERS 
IN THE NEGEV DESERT, ISRAEL - A CON- 
CEPTUAL MODEL, 

Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 


For primary bibliographic entry see Field 3C. 
W88-07580 


TRACE METALS AND CHLORINATED HY- 
DROCARBONS IN SEWAGE SLUDGES OF 
KUWAIT, 

Kuwait Inst. for Scientific Research, Safat. Envi- 


ronmental and Earth Sciences Div. 

O. Samhan, and F. Ghobrial. 

Water, Air, and Soil Pollution WAPLAC, Vol. 36, 
No. 3/4, p 239-246, December 1987. 3 tab, 17 ref. 


Descriptors: *Sludge disposal, *Waste disposal, 
*Path of pollutants, *Poly chlorinated biphenyls, 
*Land disposal, *Pollutant identification, 
*Wastewater analysis, *Heavy metals, *Chlorinat- 
ed hydrocarbons, *Kuwait, Wastewater treatment, 
Water treatment facilities, Organic compounds, 
Zinc, Lead, Nickel, Mercury, Silfler, Pesticides, 
Halogenated _ pesticides, Detection _limits, 
Wastewater. 


Levels of trace metals and chlorinated hydrocar- 
bons were determined in sludge produced at the 
three main wastewater treatment plants in Kuwait 
(Ardhiya, Jahra, and Reqqa). Over the 6 mo study 
period (October 1984 to March 1985) levels at the 
three plants showed the following ranges (micro- 
grams/g dry weight); Cd, 0.5 to 5.0; Cu, 90 to 270; 
Zn, 1100 to 3000; Pb, 80 to 300; Ni, 25 to 60; Hg, 
1.8 to 3.6; Ag, 1 to 35; PCBs, 0.1 to 3.6; lindane, 0.4 
to 7.4; sigma DDT (ic. DDT +DDD + DDB), 
0.07 to 0.20; aldrin, below detection to 0.07; endrin, 
below detection to 0.27; dieldrin, 0.005 to 0.04). 
Mean levels were generally close or lower than 
mean concentration limits for application of sludge 
on agricultural land, which is one of the most cost- 
effective and attractive techniques for sludge dis- 
posal. For Kuwait to adopt this application, how- 
ever, the characteristics of the local soil and pre- 
vailing environmental conditions, notably the fre- 
quent occurrence of severe dust storms, should be 
considered. (Author’s abstract) 

W88-07616 


LARGEST COMPOSTING SYSTEM TAKES 
ORDERS FROM PC, 

Department of Environmental Services, Portland, 
Oregon. 

E. Appel, and G. Hettman. 

Water Engineering and Management WENMD2, 
Vol. 135, No. 1, p 41-43, January, 1988. 


Descriptors: *Computers, *Automation, *Com- 
posting, *Wastewater facilities, *Sludge disposal, 
*Process control, Portland, Oregon, Oxygenation, 
Sludge digestion, Biodegradation, Digestion, 
Sludge utilization. 


The first totally enclosed, in-vessel composting 
facility i in the U.S. is producing a revenue-generat- 
ing soil-amending product closely resembling peat- 
moss. The facility, located in Portland, Oregon, is 
believed to be the largest of its type in the world. 
Since design of the plant rendered automation im- 
perative, the facility is operated by a Model 584 
programmable controller (PC)from Gould Indus- 
trial Automation Systems of North Andover, MA. 
The hardware offers the capacity and speed to 
handle the composter’s analog control loops, and 
has the ability to interact directly with both signal 
and power voltage circuits. The control arrange- 
ment permits both manual and automatic operation 
of equipment. On automatic, one push of a button 
will initiate all functions for a selected transfer. 
When a transfer is complete, the PC times out the 
shutdown of outfeed equipment and conveyors in 
reverse order to ensure that the outfeed screw and 
belts are empty when stopped. If the belt of any 
conveyor slips during transfer, a sensor monitoring 
the head pulley stops the transfer and sounds an 
alarm. Other details of the composting and control 
system are discussed. (Doria- 
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DATA REPORT ON STATIC LEACH TESTS 
WITH SAVANNAH RIVER LABORATORY DE- 
FENSE WASTE GLASS IN PBBi BRINE AT 90 


Cc, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field SB. 
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INVESTIGATION OF SLURRY CUTOFF WALL 
DESIGN AND CONSTRUCTION METHODS 
FOR CONTAINING HAZARDOUS WASTES, 
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Cincinnati Univ., OH. Dept. of Civil and Environ- 

mental Engineering. 

R. M. McCandless. and A. Bodocsi. 

Available from the National Technical Information 

Service, Springfield, VA. 22161, as PB87-229688. 

Price codes: A10 in paper copy, AOI in microfiche. 

Report No. EPA/600/2-87/063, August 1987. 191 
, 47 fig, 12 tab, 46 ref, 4 append. EPA Contract 
(0. 68-03-3210. 


Descriptors: Hydraulic structures, *Slurry cutoff 
walls, *Waste disposal, *Hazardous wastes, Hy- 
draulic design, Model studies, Cutoffs, Hydraulic 
gradient, Permeability coefficient. 


Specific technical ——- standards for soil-benton- 
ite slurry trench cutoff walls used to isolate haz- 
ardous wastes have not been established. A review 
of current design and construction methods was 
performed to summarize current engineering prac- 
tice, identifying areas of technical debate, and initi- 
ate necessary research to promote the development 
of rational standards. The review of current meth- 
ods was followed by laboratory studies using ex- 
perimental test equipment to study selected com- 
ponents of model cutoff walls. An instrumented 
slurry test column was developed and used to 
investigate the hydraulic characteristics and impor- 
tance of bentonite slurry seals formed on the walls 
of the cutoff trench during construction. Also, a 
slurry wall tank capable of accomodating a 508 
mm (20 inch) diameter, 101.6 mm (4 inch) thick 
circular cutoff wall was used to evaluate the ef- 
fects of overburden pressure (vertical consolida- 
tion) and hydraulic gradient (horizontal consolida- 
tion), and to evaluate the potential for self-remedi- 
ation of hydraulic defects (‘windows’ through the 
barrier) via in situ consolidation of the soil-benton- 
ite backfill. Three model. cutoff walls were con- 
structed and tested in the slurry wall tank. Testing 
of the first wall principally served to identify 
needed modifications in equipment and test proce- 
dures. The second model wall was permeated with 
water under three hydraulic gradients for each of 
three different vertical surcharge pressures. The 
tests served to demonstrate that both overburden 
pressure and hydraulic gradient have significant 
and comparable effects on reducing the average 
conductivity of the wall. The third model wall was 
intentionally breached by two small slot-like ‘win- 
dows’ representing small pockets of entrapped ben- 
tonite slurry in the backfill immediately after con- 
struction. By incrementing surcharge pressure it 
was possible to ‘heal’ the windows as evidenced by 
a return to the predetermined baseline hydraulic 
conductivity of the wall. This suggests that in situ 
consolidation of the backfill may serve to eliminate 
hydraulic defects in the form of pockets of slurry 
or micro-cracks related to chemical degradation. 
(Lantz- 
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MARINE ECOLOGICAL CONSEQUENCES OF 
WASTE DISPOSAL, 

Office of Technology Assessment, Washington, 
DC 


For primary bibliographic entry see Field 5C. 
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STREAM SAMPLING FOR WASTE LOAD AL- 
LOCATION APPLICATIONS, 

Tetra Tech, Inc., Lafayette, CA. 

W. B. Mills, G. L. Bowie, T. M. Grieb, K. M. 
Johnson, and R. C. Whittemore. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-234753. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/625/6-86/013. Handbook, Sep- 
tember 1986. 57 p, 31 fig, 17 tab, 58 ref, append. 


Descriptors: *Waste load, *Streams, *Water qual- 
ity management, *Management planning, *Waste 
disposal, *Handbooks, *Model studies, Water sam- 
pling, Effluents, Toxicity, Fate of pollutants, 
Rivers, Streamflow, Water quality, Sampling. 


Sampling requirements in support of waste load 
allocation (WLA) studies in rivers and streams are 
discussed. Two approaches to waste load alloca- 
tion are addressed: the chemical-specific approach 
and the whole effluent approach. Numerical or 


analytical toxicant fate models were used to imple- 
ment the chemical-specific approach. Modeling re- 
uirements and sampling guidelines are delineated 

for this method. For the whole effluent approach, 
the method is first summarized and then instream 
dye study requirements are presented. The report 
concludes with example applications of the chemi- 
cal-specific approach for conventional and toxic 
pollutants. The primary purpose of this handbook 
is to help water quality specialists design stream 
surveys to support modeling applications for waste 
load allocations. The planner is guided through the 
data collection process so that models used for 
WLA can be calibrated, verified, and applied to 
the critical design conditions. Field sampling re- 
quirements of the whole effluent approach to 
waste load allocation are also addressed. The 
second purpose of this handbook is to show how 
models can be used to help design stream surveys. 
Since the models will eventually be used to predict 
the allowable waste loads, they can be set up and 
applied before the stream surveys are finished. The 
third pu of this handbook is to educate field 
personnel on the relationship between sampling 
uirements and modeling requirements, (Lantz- 
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QUARTERLY BRINE MIGRATION DATA 
REPORT, APRIL-JUNE 1984: NUCLEAR 
WASTE REPOSITORY SIMULATION EXPERI- 
MENTS (BRINE MIGRATION), ASSE MINE 
OF THE FEDERAL REPUBLIC OF GERMANY, 
Battelle Project Management Div., Columbus, OH. 
Office of Nuclear Waste Isolation. 

J. L. Eckert, A. J. Coyle, and H. N. Kalia. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011694. 
Price codes: A13 in paper copy, AOI in microfiche. 
Technical Report No. BMI/ONWI-643, June 
1987. 250 p, 124 fig, 92 tab, 1 ref. DOE Contract 
No. DE-AC02-83CH10140. 
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ny, *Path of pollutants, *Radioactive waste dispos- 
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perature, Salt water, Data collections, Data acqui- 
sition, Geohydrology. 


This is the fourth report in a series of ten data 
reports prepared by staff bers of the Engineer- 
ing Department of the Office of Nuclear Waste 
Isolation (ONWI) on data received from nuclear 
waste simulation experiments conducted in the 
Asse Salt Mine in the Federal Republic of Germa- 
ny (FRG). Data was obtained between May 24, 
1983, and June 30, 1984. The purpose of the report 
is to provide field test data for various analysts and 
to refine and support numerical models on brine 
migration, room closure, and other thermomechan- 
ical behaviors of salt subjected to heat and gamma 
radiation. Test data for the first 13 months of 
operations on brine migration rates, borehole pres- 
sure, salt temperatures, and thermomechanical be- 
havior of the salt are included. The Asse Data 
Acquisition System (DAS) is used to collect data 
on a 24-hour basis. The data are recorded on 
magnetic tapes, which are sent to ONWI. The data 
that are not recorded on magnetic tapes are col- 
lected manually on a daily or weekly basis. This 
includes the measurements for brine collection, 
room closure, and salt pressures from flat cells. 
The data are presented in tabular and graphic 
form. The graphs include all the data, whereas the 
tables present only weekly or monthly readings to 
keep the list short. (Lantz-PTT) 
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ACCELERATED LEACH TEST(S) PROGRAM: 
ANNUAL REPORT, 

Brookhaven National Lab., Upton, NY. Dept. of 
Nuclear Energy. 

R. Doty, and J. Heiser. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-012307. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. BNL--52042, September 1986. 164 p, 
117 fig, 23 tab, 82 ref. DOE Contract No. DE- 
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Descriptors: *Path of pollutants, *Leaching, *Ra- 
dioactive waste disposal, *Waste disposal, *Trac- 


170 


ers, Portland cements, Bitumen, Vinyl ester-sty- 
rene, Cesium radioisotopes, Strontium radioiso- 
topes, Cobalt radioisotopes, Materials testing, Po- 
tassium, Calcium, Strontium, Aluminum, Silicon, 
Sodium, Model studies. 


Work performed for the Accelerated Leach 
Test(s) Program at Brookhaven National Labora- 
tory in Fiscal Year 1986 under the sponsorship of 
the U.S. DOE’s Low-Level Waste Management 
Program (LLWMP) was concentrated in the fol- 
lowing areas: (1) A computerized database of 
LLW leaching data has been developed; and (2) 
Long-term tests on portland cement, bitumen and 
vinyl ester-styrene (VES) polymer waste forms 
containing simulated wastes are underway which 
are designed to identify and evaluate factors that 
accelerate leaching without changing the mecha- 
nisms. Although much of the work in this program 
is ongoing, results allow several preliminary con- 
clusions to be made: (1) Formulation development, 
indicated that waste loading effects are of great 
significance in determining waste form stability 
toward immersion. Leaching studies on waste 
forms incorporating simulated wastes indicated 
that waste loading significantly affects the leaching 
behavior for all systems tested. Model validation 
analysis indicated that, in both bitumen and VES 
incorporating soluble salts, leaching behavior is 
controlled by waste loading effects; (2) Baseline 
leaching studies on waste forms composed of the 
pure solidification agents, portland cement, bitu- 
men and vinyl ester-styrene, doped with radio- 
tracers of Cs, Sr and Co have been completed; (3) 
Correlation matrix analysis of leaching releases of 
Cs-137 and Sr-85 radiotracers and elemental re- 
leases of cement components including Na, K, Ca, 
Sr, Al and Si indicate no correlation between the 
radiotracer leaching and the cement component 
leaching; (4) Solid phase analysis of cement before 
and after leaching indicates that both the physical 
structure and elemental chemical composition of 
the cement has changed due to leaching; (5) Solid 
phase analysis of VES/aqueous waste emulsion 
waste forms show that the waste is contained in a 
polymer structure which is sponge-like in appear- 
ance; and (6) Leaching of cement waste forms 
incorporating sodium sulfate resulted in reactions 
between the waste and cement. (Lantz-PTT) 
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HEALTH ASPECTS OF WASTE-WATER 
REUSE FOR IRRIGATION OF CROPS, 

Pan American Health Organization (PAHO), 
Washington, DC. Environmental Health Program. 
For primary bibliographic entry see Field 3C. 
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CASE STUDY FOR CONTROL OF BORON 
POLLUTION, 

State Planning Organization, Sectoral Program- 
ming Dept., Ankara (Turkey). 

For primary bibliographic entry see Field 5C. 
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LAND APPLICATION OF SLUDGE: FOOD 

CHAIN IMPLICATIONS. 

Lewis Publishers, Inc., Chelsea, Michigan. 1987. 

— p. Edited by A. L. Page, T. J. Logan and J. A. 
yan. 
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—— Municipal wastes, Trace metals, Public 
ealth. 


The U.S. Environmental Protection Agency in 
cooperation with the University of California, Riv- 
erside, and the Ohio State University, Columbus, 
sponsored a workshop on the ‘Effects of Sewage 
Sludge Quality and Soil Properties on Plant 
Uptake of Sludge-Applied Trace Constituents’ in 
November 1985. This book presents the findings of 
the workshop which brought together 31 scientists 
to critically examine available published and un- 
published information and produce an assessment 





of the current knowledge about factors known to 
affect the impact of trace constituents on crops and 
SS eee ee ee 
municipal sludge. six chapters in this book 
cover the follo an introduction to the prob- 
lems xn ob with th applying municipal sludge to 
agricultural lands; the effects of soil properties on 
accumulation of t trace elements by crops; the ef- 
fects of sludge properties on accumulation of trace 
elements by crops; the effects of long-term sludge 
application on accumulation of trace elements by 
— the transfer of sludge-applied trace elements 
to teh diye: brat ge oa Aanaypbse are 

eir 


in sewage sludges on soil-plant systems 
905 thru W88-07909) 


riskto humans. (See W8 
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EFFECTS OF SOIL PROPERTIES ON ACCU- 
MULATION OF TRACE ELEMENTS BY 
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Colorado State Univ., Fort Co! 
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CATION ON ACCUMULATION OF TRACE 
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California Univ., Riverside. Dept. of Soil and En- 
vironmental Sciences. 

For primary bibliographic entry see Field 5B. 
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TRANSFER OF SLUDGE-APPLIED TRACE 
ELEMENTS TO THE FOOD CHAIN, 

For primary bibliographic entry see Field 5B. 
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SLUDGES ON SOIL-PLANT SYSTEMS AND 
ASSESSING THEIR RISK TO HUMANS, 
Michigan State Univ., East Lansing. Dept. of Crop 
and Soil Sciences. 

For primary bibliographic entry see Field 5C. 
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GROUNDWATER AND AQUIFERS: AN OVER- 
VIEW OF ‘EXOTIC’ USES, 

Binnie and Partners, London (England). 

For primary bibliographic entry see Field 4B. 
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MATHEMATICAL MODELLING OF RADIO- 
NUCLIDE MIGRATION IN GROUNDWATER, 
Theoretical Physics Division, Atomic Energy Re- 
search Establishment, Harwell, Oxfordshire, UK. 
A. W. Herbert, D. P. Hodgkinson, D. A. Lever, J. 
Rae, and P. C. Robinson. 

Quarterly Journal of Engineering Geology 
on! Vol. 19, No. 2, p 199-120, 1986. 7 fig, 3 
re 
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ability fracture zones, Diffusion, Network models, 
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© reviews recent work on the develop- 
hon a mathematical models for the transport of 
radionuclides in flowing groundwater. These 
models have an important role to play in assessing 
the long-term safety of radioactive. waste burial, 
and in planning and interpretation of associated 
experiments. Firstly, general multi-dimensional nu- 
merical models for the flow of water and the 
transport of dissolved radionuclides through per- 
meable media are described. Their use in assessing 
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the importance of possible transport pathways is 
illustrated by examples of flow in rocks with high 
permeability fracture zones. Secondly, recent ad- 
vances in the description of flow and trans - 
through fractured rock masses are considered. 
results of field experiments are used to examine the 
characteristics of single fract such as tr 
sivity, the proportion taking flow and the diffusion 
of ions into the surrounding rock. In addition, 
network models are used to examine the connecti- 
vity, flow and hydrodynamic dispersion through 
fracture systems and to assess how well transport 
can be modeled by an equivalent permeable 
medium model. The fracture systems are defined 
by Laggan 4 distributions for the orientations, 
len, draulic apertures of fractures to- 
with information about the number of frac- 
tures per unit volume. Providing the region size is 
much bigger than the mean fracture length, the 
permeability is constant, but that hydrodynamic 
dispersion is not adequately modeled by a diffu- 
sion-like term. (Author’s abstract) 
W88-07911 





INTERACTIONS OF CO57, SR85 AND CS137 
WITH PEAT UNDER ACIDIC PRECIPITA- 
TION CONDITIONS, 

eo Univ., PA. Graduate School of Public 


Heal 
For primary bibliographic entry see Field 5B. 
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DEGRADATION OF SUSPENDED PROTEINS 
IN AN ANAEROBIC ROTATING BED CON- 
TACTOR, 

ent of Biochemical Engineering, Delft 
University of Technology, Julianalaan 67, 2628 BC 
Delft, The Netherlands. 
For primary bibliographic entry see Field 5D. 
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WASTE MIGRATION IN SHALLOW BURIAL 
SITES UNDER SATURATED FLOW CONDI- 
TIONS, 

Georgia Inst. of Tech., Atlanta. Nuclear Engineer- 
ing and Health Physics Program. 

For primary bibliographic entry see Field 5B. 
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ENVIRONMENTAL INFORMATION 
MENT: Y AREA, 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

J. R. Cook, and M. W. Grant. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-011240. 
Price codes: A18 in paper cop y, AOL i in microfiche. 
Report No. DPST--85-856, Deonthet 1986. 403 p, 
21 fig, 51 tab, 10 ref, 6 append. 
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Descriptors: *Waste disposal, *Waste storage, 
*Waste management, *Waste treatment, *Radioac- 
tive waste dis; , *Environmental impact, *Site 
selection, Solidification, Grout, Environmental 
protection, Wells, Aquifers, Groundwater quality, 
Fate of pollutants, Drinking water, Groundwater 
pollution, Wetlands, Savannah River. 


Operational alternatives are presented for a new 
waste storage/disposal facility, to be designated Y 
Area, for effluent treatment concentrates and in- 
cinerator ash at the Savannah River Plant. Alterna- 
tives are presented for siting, facility design, treat- 
ment of waste, storage and/or disposal, and clo- 
sure. The information was used to develop the 
environmental consequences of the alternatives 
and to estimate costs. Three candidate sites meet 
performance criteria for storage/disposal oper- 
ations. The sites are: Site L (100 acres SW of F 
Area), site B (300 acres NE of H Area), and 
contiguous sites P and Q (240 and 255 acres, re- 
spectively, south of the 700 U TC Area). Storage 
or disposal facility options that can be used for 
different operational alternatives are: Greater Con- 
finement Disposal, above or below ground storage 
or disposal vaults, and above grade operation. Two 
general process descriptions are given. One of 
these uses waste solidified in a grout mixture simi- 
lar to the saltstone process. The other process 
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containerizes dry waste, salts and ash, into pack- 
ages with structural properties, such as reinforced 
concrete boxes. Environmental monitoring re- 
a closure alternatives, and site suitability 
or the different storage and disposal alternatives 
also are ch gers Long-term performance of the 
operational alternatives described above is dis- 
cussed. For each case. concentrations of contami- 
nants (both radioactive and nonradioactive) in the 
water from a well at the boundary of the facility, 
in the wetlands where the aquifer discharges into 
Upper Three Runs Creek, in Upper Three Runs 
Creek, and in the Savannah River have been esti- 
mated. These concentrations are compared to a set 
of surface water criteria based on drinking water 
standards and ecological considerations. (Lantz- 


PTT) 
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DOE HAZARDOUS WASTE REMEDIAL AC- 
im PROGRAM, ANNUAL REPORT: FY 
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Oak Ridge National Lab., TN. HAZWRAP Sup- 
port Contractor Office. 

L. D. Eyman. 

Available from the National Technical Information 
Service, Springfield, VA. 22161,as DE87-011968. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. DOE/HWP--25, May 1987. 193 p. 


Descriptors: *Hazardous wastes, *Waste manage- 
ment, *Management planning, Technology trans- 
fer, Information systems, Administration. 


The basic objective of the Department of Energy 
(DOE) Hazardous Waste Remedial Actions Pro- 
gram (HAZWRAP) is to develop and promote an 
integrated approach to Defense Programs (DP) 
installation compliance with the Comprehensive 
Environmental Response, Compensation, and Li- 
ability Act (CERCLA) and the Resource Conser- 
vation and Recovery Act (RCRA), which con- 
serves DP resources for its primary missions while 
providing a technically sound and socially accepta- 
ble response that satisfies involved regulatory 
agencies. The goal of the HAZWRAP Sup 
Contractor ice (SCO) is to assist DO! 
achieving this objective by implementing pro 
control, analysis, and information transfer func- 
tions and ew the implementation and as- 
similation of Technology Adaptation (TA) and 
activities by other DOE contractors. During FY 
1986, significant progress was made in all areas. 
The activities of HAZWRAP for the past fiscal 
year were organized into seven principal areas: 
technical analysis and technology transfer; regula- 
tory analysis; strategic planning; information sys- 
tems; program administration; technology adapta- 
tion; and technology demonstration. (See W88- 
07972 thru W88-07978)(Lantz-PTT) 
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= ASSESSMENT OF HAZARDOUS 


Sendia National Labs., Albuquerque, NM. Waste 
Management Systems Div. 6431. 

R. P. Rechard. 

IN: DOE Hazardous Waste Remedial Actions Pro- 
gram, Annual Report: FY 1986. Report No. DOE/ 
HWP--25, May 1987. p 89-102, 2 fig, 9 ref. 


Descriptors: *Chemical wastes, *Risk assessment, 
*Hazardous wastes, *Waste disposal, Environmen- 
tal protection, Ranking, Disposal sites, Model stud- 
ies. 


In FY 1986 Sandia National Laboratories, (SNL), 
completed two subtasks for Risk Assessment/Eval- 
uation for Hazardous Chemical Wastes: (1) an 
evaluation of current schemes for ranking waste 
sites and the state of the art in assessing risk at 
waste sites; and (2) the development of a new site 
ranking system (SRS) for the Department of 
Energy (DOE) hazardous waste sites. Numerous 
ranking schemes were reviewed and three evaluat- 
ed in detail under subtask 1. The evaluation de- 
scribes areas deficient in the three ranking schemes 
and recommends specific improvements for a rank- 
ing scheme for DOE sites. The state-of-the-art 
review of risk assessment examined the main com- 
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ponents of the consequence modeling (source term, 
geosphere transport, exposure pathway, and dose 
effects models) to help in developing the compre- 
hensive risk assessment methodology. The SRS, 
developed by SNLA under subtask 2, has its basis 
in an assessment of health risks at a site. This 
logical basis in risk methodology tends to reduce 
the distortion of the results found in other ranking 
schemes. The clear logic of SRS helps ensure the 
successful application of the ranking procedure 
and increases its versatility when modifications are 
necessary for unique situations. (See also W88- 
07971) (Author’s abstract) 
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HAZARDOUS PROCESS MATERIAL SUBSTI- 
TUTION, 


Idaho National Engineering Lab., Idaho Falls. 
For primary bibliographic entry see Field 5G. 
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IMPROVED TREATMENT/DISPOSAL OF RE- 
ACTIVE METALS, 

Argonne National Lab., IL. 

For primary bibliographic entry see Field 5D. 
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Quality Alteration 


CITRUS PROCESSING WASTEWATER 
TREATMENT, 

National Research Centre, Cairo (Egypt). Pilot 
Plant Lab. 

For primary bibliographic entry see Field 5D. 
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UTILIZATION 
DRINKING PURPOSES, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 


OF SURFACE WATER FOR 


Biology. 

W. T. Sedgwick. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 101, No. 3, p 232-251, 
September 1987. 


Descriptors: *History, *Drinking water, *Surface 
water, *Riparian waters, *Water quality standards, 
*Water supply, Filtration, Water treatment, Bacte- 
ria, Epidemics. 


This is an 1890 discussion of a paper by W. H. 
Lindley of Frankfort Germany. The paper dis- 
cussed is a summary of certain reports and results 
presented at the Paris Exposition and concerned 
the utilization of river-waters. At this time there 
appeared to be marked changes in public opinion 
and in the opinion of engineers on the standards 
applied to drinking waters. Problems such as abun- 
dance, purity, utilization of rivers, filtration and 
purification, and bacteria are discussed. (VerNooy- 
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SELECTION OF SANDS FOR A FILTER, 

A. Hazen. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 101, No. 3, p 252-257, 
September 1987. 


Descriptors: *History, *Filtration, *Sand, *Sand 
filters, Hydraulic conductivity, Glacial drift, 
Drinking water, Riparian waters, Particle size. 


This article was originally published in 1892. The 
author was asked by Mr. Mills, the consulting 
engineer building the Lawrence, Massachusetts, 
filter, to take charge of getting out the sand for the 
filter. Several problems, such as size of the sand 
and uniformity of sand particles obtained, were 
examined. The source of sand is aglacial deposit 
that varies in character throughout its extent. Cal- 
culations from siftings and micrometer measure- 
ments were used to determine the particle size of 
the sand. It was found that frictional resistance was 
inversely proportional to the square of the size of 
the smaller sand grains. Data from experiments 


made it possible to predict frictional resistance 
from sand properties without having to conduct 
tests. (VerNooy-PTT) 
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FILTER OF THE WATER SUPPLY OF THE 
CITY OF LAWRENCE, AND ITS RESULTS, 

H. F. Mills. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 101, No. 3, p 258-279, 
September 1987. 3 fig. 


Descriptors: *History, *Filtration, *Sand filters, 
*Design criteria, *Bacteria, *Drinking water, 
Water quality, Municipal water, Riparian waters. 


This article was originally published in 1894. The 
Lawrence, Massachusetts, Pumping Station is by 
the side of the Merrimack River, above the city 
and about 1,000 feet upstream from the nearest 
house. In 1892, in view of the possibility of cholera 
making it necessary to cut off the Lawrence water 
supply, the city government made an appropriation 
for beginning the work of constructing the filter in 
accordance with the advice of the State Board of 
Health and under its direction. A description of the 
construction of the filter and its effect upon the 
bacteria of the water applied to it is made. (Ver- 
Nooy-PTT) 

W88-06831 


RELATIVE APPLICABILITY OF SAND AND 
MECHANICAL FILTERS, 

Cincinnati Water Works, OH. 

G. W. Fuller. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 101, No. 3, p 280-304, 
September 1987. 


Descriptors: *History, *Filtration, *Sand filters, 
*Mechanical filters, “Bacteria, *Clarification, 
*Turbidity, *Alum, Drinking water, Water quality, 
Municipal water, Riparian waters, Aluminam sul- 
fate, Costs Coagulation. 


This discussion was first published in 1899. Me- 
chanical filters with sufficient sulfate of alumina 
quantities are able to effect very fair bacterial 
purification, but sand filters are decidedly superior 
in these respects, and are also more economical 
where the raw water is not too turbid and other 
conditions are favorable. Sand filters are able to 
completely clarify moderately turbid waters, but 
with the most turbid waters, they are inadequate. 
For such waters satisfactory work can only be 
obtained with the use of some form of coagulant, 
and water so coagulated may be applied to either 
sand or mechanical filters. (VerNooy-PTT) 
W88-06832 


DISINFECTION AS AN ADJUNCT TO WATER 
PURIFICATION, 

H. W. Clark, and S. D. Gage. 

Journal of the New England Water Works Asso- 
ciation JNEWA6, Vol. 101, No. 3, p 305-328, 
September 1987. 7 tab. 


Descriptors: *History, *Bacteria, *Disinfection, 
*Oxidation, *Chlorination, *Chemical treatment, 
*Water treatment, Drinking water, Sterilization, 
Water quality, Permanganates, Hypochlorites, 
Stream pollution. 


This is a reprint of a speech read in 1909. Of the 
many disinfectants tested, the copper salts, the 
permanganates, and the hypochlorites are the only 
ones which have shown any promise of usefulness 
in water purification, and it is with the last two 
that this paper has to deal. A complete sterilization 
of a highly polluted water of the character of the 
Merrimack River cannot be obtained by the use of 
either permanganate of potash or bleaching 
powder, except by the use of extremely large 
amounts. By the use of permanganate in the pro- 
portion of 0.5 part per 100,000, or of bleach in the 
proportion of 0.1 part per 100,000, a reduction in 
total bacteria amounting to about 99 per cent may 
be obtained. (VerNooy-PTT) 

W88-06833 


WATERBORNE NON-A, NON-B HEPATITIS, 
Fogarty International Center, National Institutes 
of Health, Bethesda, MD. 

For primary bibliographic entry see Field SC. 
W88-06846 


BACTERIOLOGICAL CONTAMINATION OF 
WATER IN RURAL AREAS: AN INTERVEN- 
TION STUDY FROM MALAWI. 

Dept. of Pediatrics, Linkoping University Hospi- 
tal, S-581 85 Linkoping, Sweden. 

For primary bibliographic entry see Field 5G. 
W88-06847 


MUTAGENIC AND CLASTOGENIC PROPER- 
TIES OF 3-CHLORO-4-DICHLOROMETHYL)- 
5-HYDROXY-2(5H)-FURANONE: A POTENT 
BACTERIAL MUTAGEN IN. DRINKING 
WATER, 

Toxicology and Microbiology Division, Health Ef- 
fects Research Laboratory, U.S. Environmental 
Protection Agency, Cincinnati, Ohio. 

For primary bibliographic entry see Field 5C. 
W88-06964 


FACTORS PROMOTING SURVIVAL OF BAC- 
TERIA IN CHLORINATED WATER SUPPLIES, 
American Water Works Service Co., Inc., Belle- 
ville Lab., 1115 South Illinois Street, Belleville, 
Illinois 62220. 

M. W. LeChevallier, C. D. Cawthon, and R. G. 
Lee 


Applied and Environmental. Microbiology 
AEMIDF, Vol. 54, No. 3, p 649-654, March 1988. 
4 fig, 3 tab, 39 ref. 


Descriptors: *Water treatment, *Disinfection, 
*Chlorination, Microbiological studies, Bacterial 
physiology, Microorganisms, Biofilms. 


The attachment of bacteria to surfaces provides the 
greatest increase in disinfection resistance. Attach- 
ment of unencapsulated Klebsiella pneumoniae 
grown in medium with high levels of nutrients to 
glass microscope slides afforded the microorga- 
nisms as much as a 150-fold increase in disinfection 
resistance. Other mechanisms which increased dis- 
infection resistance included the age of the biofilm, 
bacterial encapsulation, and previous growth con- 
ditions (e.g., _——_ medium and growth tempera- 
ture). These factors increased resistance to chlorine 
from 2- to 10-fold. The choice of disinfectant resid- 
ual influence the type of resistance mechanism 
observed. Disinfection by free chlorine was affect- 
ed by surfaces, age of the biofilm, encapsulation, 
and nutrient effects. Disinfection by monochlora- 
mine, however, was only affected by surfaces. 
These resistance mechanisms were multiplicative 
(i.e., the resistance provided by one mechanism 
could be multiplied by the resistance provided by a 
second mechanism), which could account for the 
survival of bacteria in highly chlorinated water 
supplies. (Alexander-PTT) 

W88-07018 


EFFECTS OF THREE OXIDIZING BIOCIDES 
ON LEGIONELLA PNEUMOPHILA SERO- 
GROUP 1, 
East Tennessee State Univ., Johnson City. Dept. of 
Environmental Health. 
E. L. Domingue, R. L. Tyndall, W. R. Mayberry, 
a C. Pancorbo. 

pplied and Environmental Microbiology 
AEMIDE, Vol. 54, No. 3, p 741-747, March 1988. 
4 fig, 2 tab, 39 ref. 


Descriptors: *Hydrogen peroxide, *Water treat- 
ment, *Cooling towers, *Disinfection, *Ozonation, 
*Chlorination, *Legionella, *Biocides, Microorga- 
nisms, Microbiological studies, Water quality, Bac- 
tericides, Oxidation. 


A study was conducted to determine the bacteri- 
cidal effects of ozone and hydrogen peroxide rela- 
tive to that of free chlorine on Legionella pneumo- 
phila serogroup 1. In laboratory batch-type experi- 
ments, organisms seeded at various densities were 
exposed to different concentrations of these bio- 





cides in demand-free buffers. Bactericidal effects 
were measured by determining the ability of L. 
pneumophila to grow on buffered charcoal-yeast 
extract agar supplemented with a-ketoglutarate. 
Ozone was the most potent of the three biocides, 
with a > 99% kill of L. pneumophila occurring 
during a 5-min exposure to 0.10 to 0.30 micrograms 
of O3 per ml. bactericidal action of O3 was 
markedly affected by changes in pH or tempera- 
ture. Concentrations of 0.30 and 0.40 micrograms 
of free chlorine per ml killed 99% of the L. pneu- 
mophila after 30- and 5-min exposures, respective- 
ly. A 30-min exposure to 1,000 micrograms of 
H202 per ml was required to effect 99% reduction 
of the viable L. pneumophila population. Howev- 
er, no viable L. pneumophila could be detected 
after a 24-h exposure to 100 or 300 micrograms of 
H202 per ml. Attempts were made to correlate the 
biocidal effects of O2 and H2O2 with the oxidation 
of L. pneumophila fatty acids. These tests indicat- 
ed that certain biocidal concentrations of O3 and 
H202 resulted in a loss or severe reduction of L. 
pneumophila unsaturated fatty acids. (Author’s ab- 
stract 
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ENSURING THE SECURITY OF PUBLIC 
WATER SUPPLIES, 

Brown and Caldwell, Consulting Engineers, 2300 
Oakmont Way, Suite 100, Eugene, OR 97401. 

P. J. Ownbey, F. D. Schaumburg, and P. C. 
Klingeman. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 2, p 30-34, February 1988. 
2 fig, 2 tab, 20 ref. 


Descriptors: *Security, *Water conveyance, 
*Training, Design standards, Design criteria, Reg- 
ulatory agencies, Public utility districts, Municipal 
water. 


Accidental spills, vandalism, and acts of terrorism 
have become a growing threat to the safety and 
security of public water utilities in the United 
States and abroad. Adequate plans to safeguard 
supplies include design of facilities with security as 
a priority and training personnel to recognize and 
correct potential breaches in security. Two munici- 
pal water supply systems in the Pacific Northwest 
were evaluated in this study to determine the 
degree of safety and security provided to discour- 
age, detect, and counteract accidental or intention- 
contamination of their raw and treated water. 
One is a groundwater system; the other is supplied 
by surface water. The findings will help increase 
awareness of the problems confronting utility per- 
sonnel, regulatory agencies, and design engineers. 
(Author’s abstract) 
W88-07034 


SELECTING OPTIMAL PIPE SIZES FOR 
WATER DISTRIBUTION SYSTEMS, 

Systems Planning Div. of the Austin, Texas, Water 
and Wastewater Utility. 

T. M. Walski, J. Gessler, and J. W. Sjostrom. 
Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 2, p 35-39, February 1988. 
2 fig, 2 tab, 20 ref. 


Descriptors: *Water supply systems, *Computer 
programs, *Optimization, *Pipelines, Computers, 
Design standards, Design criteria, Engineering. 


In spite of the fact that computers are taking over 
increasing amounts of the engineer’s computational 
work, selecting pipe sizes for water distribution 
systems remains a process based on rules of thumb 
and trial and error. Computerized procedures for 
sizing distribution system pipe are becoming avail- 
able, but acceptance is limited because few optimi- 
zation models are available as user-friendly tools 
that can be easily applied by engineers. A comput- 
er program was developed that follows the con- 
ventional trial-and-error approach to pipe sizing. 
Instead of sizing for every pipe in the system, the 
program sizes projects made up of groups of pipes. 
The program further reduces the number of com- 
binations by only solving for commercially avail- 
able in versions that run on large computers or on 
IBM PC’s. (Alexander-PTT) 

W88-07035 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


SURFACE WATER SUPPLIES AND HEALTH, 
Epidemiology and Statistics Section, Microbiology 
and Hazard Assessment Branch, Toxicology and 
Microbiology Div., US Environmental Protection 
Agency, 26 W. Martin Luther King Dr., Cincin- 
nati, OH 45268. 

G. F. Craun. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 2, p 40-52, February 1988. 
8 fig, 10 tab, 55 ref. 


Descriptors: *Chlorination, *Water treatment, 
*Water conveyance, Population exposure, Epide- 
miology, *Drinking water, *Public health, Statisti- 
cal methods, Human diseases, Chlorinated hydro- 
carbons. 


Rivers, streams, lakes, and reservoirs have long 
been important sources of drinking water. In the 
past, these sources were often heavily contaminat- 
ed by sewage discharges and, unfortunately, were 
also important in the transmission of communicable 
diseases such as typhoid and cholera: With im- 
provements in sewage disposal practices, develop- 
ment and protection of water sources, and water 
treatment, outbreaks of waterborne disease are less 
frequently reported, and drinking water becomes a 
less important route of transmission of communica- 
ble disease. In the United States, the incidence of 
waterborne disease is low but waterborne out- 
breaks continue to occur. In the 1971-1985 period, 
123 outbreaks of waterborne disease were attrib- 
uted to contamined, untreated surfaced water or 
inadequately treated surface water. Most of these 
outbreaks were in small community and noncom- 
munity water systems. The use of chlorine as a 
disinfectant in water treatment facilities can lead to 
the formation of trihalomethanes. Epidemiologic 
studies have implicated chlorinated drinking water 
in the development of colon and bladder cancer 
and cardiovascular disease. (Alexander-PTT) 
W88-07036 


OCCURRENCE AND SIGNIFICANCE OF 
CRYPTOSPORIDIUM IN WATER, 

Arizona Univ., Tucson. Dept. of Microbiology. 
For primary bibliographic entry see Field SC. 
W88-07037 


REMOVAL OF HEPATITIS A VIRUS AND RO- 
TAVIRUS BY DRINKING WATER TREAT- 


MENT, 

Baylor College of Medicine, One Baylor Plaza, 
Houston, TX 77030. 

V. C. Rao, J. M. Symons, A. Ling, P. Wang, and 
T. G. Metcalf. 

Journal of the ‘American Water Works Association 
JAWWAS, Vol. 80, No. 2, p 59-67, February 1988. 
5 fig, 9 tab, 44 ref. EPA Cooperative Agreement 
CR 811081. 


Descriptors: *Water treatment, *Viruses, *Drink- 
ing water, *Coagulation, *Filtration, Turbidity, 
Hydrogen ion concentration, Settling, Human dis- 
ease, Alkalinity. 


The removal of hepatitis A virus (HAV) and rota- 
virus (RV) from source water was studied by 
laboratory and pilot-scale treatment, including co- 
agulation, filtration, and softening. Poliovirus (PV) 
was included as a frame of reference because con- 
siderable data are available on the removal of this 
virus during treatment. It is concluded that coagu- 
lation and flocculation remove HAV and RV as 
effectively as PV, with turbidity and alkalinity 
having no influence on the extent of removal. In 
addition, all three viruses were efficiently removed 
during Ca(2+) and Mg(2+) hardness reduction at 
pH 11. Coagulation, settling, and filtration in a 
pilot plant lowered the densities of HAV, RV, and 
PV by 98.4-99.7%. (Author’s abstract) 

W88-07038 


REMOVING GIARDIA CYSTS AND OTHER 
PARTICLES FROM LOW _ TURBIDITY 
WATERS USING DUAL-STAGE FILTRATION, 
Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

J. B. Horn, D. W. Hendricks, J. M. Scanlan, L. T. 
Rozelle, and W. C. Trnka. 
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Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 2, p 68-77, February 1988. 
12 fig, 3 tab, 14 ref. 


Descriptors: *Water treatment, *Filtration, *Coli- 
forms, *Dual-stage filtration, *Giardia, Turbidity, 
Chemical treat.nent, Bacteria, Colorado. 


Dual-stage filtration (DSF) in packaged form is an 
alternative to conventional rapid-rate filtration for 
small utilities. The effectiveness of DSF for remov- 
ing Giardia cysts from low turbidity (<1 ntu), low 
temperature (near 0 deg C) water was tested. Re- 
movals of total coliform bacteria and turbidity 
were also determined. Two different water sources 
in Colorado (Horsetooth Reservoir with a turbidi- 
ty of 4 ntu and the Cache Poudre River with a 
turbidity of < 1 ntu) were tested, with runs up to 
35 h in length. Dual-stage filtration removed >99 
percent of Giardia cysts from waters with a turbid- 
ity of <1 ntu and a temperature of <8 deg C, 
when proper chemical treatment was applied and 
the system was operated at 10 gpm/sq ft (6.8 mm/ 
s) or less. Removal of total coliform bacteria ex- 
ceeded 98%, and removal of turbidity exceeded 
90%. (Alexander-PTT) 

W88-07039 


ENVIRONMENTAL ASPECTS OF LEGION- 
NAIRES’ DISEASE, 

Veterans Administration Medical Center, Pitts- 
burgh, PA. Special Pathogens Section. 

P. W. Muraca, V. L. Yu, and J. E. Stout. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 2, p 78-86, February 1988. 
9 fig, 79 ref. 


Descriptors: *Water treatment, *Legionella, 
*Public health, Chlorination, Ozonation, Cooling 
towers, Water conveyance, Human diseases, Popu- 
lation exposure, Epidemiology, Disinfection. 


The clinical symptoms of legionnaires’ disease are 
reviewed, the natural and man-made habitats of 
Legionella pneumophila are described, and various 
disinfection methods are evaluated. Although heat 
rejection devices (cooling towers and evaporative 
condensers) have been linked to outbreaks of le- 
gionnaires’ disease, recent evidence suggests that 
potable water distribution systems are the primary 
reservoirs of L. pneumophila. Inhalation of aero- 
sols containing the organism, instillation of the 
organism into the lung via medical maneuvers of 
the respiratory tract, and aspiration of contaminat- 
ed water into the lung are the most likely modes of 
transmission of L. pneumophila. Treatment meth- 
odologies include hyperchlorination, thermal 
eradication, ozonation, and ultraviolet light irradia- 
tion. (Author’s abstract) 

W88-07040 


INVESTIGATION OF LEGIONELLA PNEU- 
MOPHILA IN DRINKING WATER, 
Groundwater Management and Supply Branch, 
USEPA, John F. Kennedy Federal Building, 
Boston, MA 02203. 

L. E. Witherell, R. W. Duncan, K. M. Stone, L. J. 
Stratton, and L. Orciari. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 2, p 87-93, February 1988. 
5 fig, 2 tab, 56 ref. EPA Cooperative Agreement 
CR-810360. 


Descriptors: *Water conveyance, *Analytical 
methods, *Pollutant identification, *Water analy- 
sis, *Legionella, *Public health, *Drinking water, 
Domestic water, Epidemiology, Plumbing. 


An investigation of Legionella pneumophila in 
drinking water systems and home plumbing appur- 
tenances was conducted in two phases. In phase 1, 
68 water samples for L. pneumophila analysis were 
collected from hot and cold kitchen sink faucets in 
homes on 17 community water systems. No L. 
pneumophila organisms were isolated from any of 
these samples. However, the relatively small 
sample size, the many variables in the sampling 
procedure, and potential limitations of the labora- 
tory detection techniques employed may have con- 
tributed to the failure of significant recovery. In 
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Group 5F—Water Treatment and Quality Alteration 


phase 1A, the kitchen sink faucets and aerators, 
showerheads, and supply pipes were sampled with 
sterile swabs, and samples of hot water were col- 
lected from the drains of water heaters in each 
home. A total of 184 samples was collected from 
homes on four community water systems. In addi- 
tion, two samples were collected from a home with 
a shallow dug well. During this phase, L. pneumo- 

nila organisms were recovered from two water 
eater lush samples - one from a home on a 
community water system and the other from the 
home with the shallow well. Both of the positive 
samples were taken from electric, nonrecirculatin; 
water heaters. This finding, together with the lac 
of recovery in the home water distribution plumb- 
ing, could indicate that L. pneumophila may be 
transported from natural aquatic sources via drink- 
ing water systems in very low levels to home 
water heaters, in which the organisms may in- 
crease to detectable levels. (Author’s abstract) 
W88-07041 


SCHEMATIC MODELS FOR DISTRIBUTION 
SYSTEMS DESIGN. I: COMBINATION CON- 


CEPT, 

TAHAL-Water Planning for Israel Ltd., Tel-Aviv. 
D. Hamberg, and U. Shamir. 

Journal of Water Resources Planning and 
Management(ASCE) JWRMDS, Vol. 114, No. 2, p 
129-140, March 1988. 3 fig, 2 tab, 10 ref. 


Descriptors; *Model studies, *Water conveyance, 
*Design criteria, *Design standards, *Mathemati- 
cal studies, Economic aspects, Engineering, Pipe- 
lines. 


Schematic models for use in preliminary design of 
water distribution systems are developed by two 
approaches: (1) A step-wise combination of ele- 
ments; and (b) a nonlinear continuum representa- 
tion of the system as a whole. The objective is to 
create models that are equivalent to a detailed 
network model in terms of the computed distribu- 
tions of heads and flows over the area, yet are 
much more efficient, and therefore enhance the 
engineering-economic analysis. The step-wise com- 
bination method has been developed beyond exist- 
ing procedures to consider more complex arrange- 
ments of pipes as well as water withdrawals, which 
vary along the pipes and with time. (See also W88- 
07043) (Author’s abstract) 
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SCHEMATIC MODELS FOR DISTRIBUTION 
INTINUUM 


SYSTEMS DESIGN. II: CO AP- 
PROACH, 

TAHAL-Water Planning for Israel Ltd., Tel-Aviv. 
D. Hamberg, and U. Shamir. 

Journal of Water Resources Planning and 
Management(ASCE) JWRMDS, Vol. 114, No. 2, p 
141-162, March 1988. 13 fig, 11 ref. 


Descriptors: *Model studies, *Water conveyance, 
*Design criteria, *Planning, *Mathematical studies, 
Economic aspects, Engineering, Pipelines, Jerusa- 
lem. 


An approach which views the water distribution 
system as a nonlinear horizontal continuum was 
proposed. An areally distributed conductance, a 
function of pipe properties and areal density, is the 
link between a potential function, which is related 
to the heads and the flow field. The model can be 
used to obtain the flow field of an existing system 
for a prescribed potential, or to optimize the con- 
ductance of a planned system for a given distribu- 
tion of demands and specified boundary conditions. 
The method is demonstrated by a case study, for 
the city of Jerusalem, Israel. This approach, in- 
cluding models and computer programs, was spe- 
cifically developed to carry out a detailed analysis 
of an existing of planned system. The approach is 
designed to result in better planning by permitting 
consideration of a broad range of alternatives using 
small, simplified models. (See also W88-07042) (Al- 
exander-PTT) 

W88-07043 


METROPOLITAN WATER MARKET DEVEL- 
OPMENT: SEATTLE, WASHINGTON, 1887- 
1987, 


California Univ., Davis. Dept. of Civil Engineer- 


ing. 

rR. Lund. 

Journal of Water Resources Planning and 
Management(ASCE) JWRMDS, Vol. 114, No. 2, p 
223-238, March 1988. 2 fig, 3 tab, 34 ref. 


Descriptors: *Metropolitan water management, 
*Planning, *Water management, *Seattle, *Market 
development, *Water supply development, Water 
law, Water demand, Wastewater facilities. 


In many metropolitan areas it is common for a 
large central city to sell water to many of its 
surrounding suburban communities. In the Seattle, 
Washington metropolitan region, the city (popula- 
tion 494,000) provides water to 34 suburban cities 
and water districts with a total population of 
roughly 596,000. The development of this water 
market has its origins in the geographic pattern of 
metropolitan population and institutional develop- 
ment, water law, the economies of scale of water 
production, and the economic scarcity of clean, 
inexpensive water sources. Management and long- 
range planning for such a system are reviewed and 
the advantages and disadvantages of this market 
system for Seattle and its customers discussed. The 
de facto: regionalization of the metropolitan water 
supply is contrasted with the de jure regionaliza- 
tion of metropolitan Seattle’s wastewater system, 
which is managed jointly by the region’s govern- 
ments. (Author’s abstract) 

W88-07045 


JOINT RESERVOIR AND AQUEDUCT 
DESIGN AND OPERATION, 

California Univ., Davis. Dept. of Land, Air and 
Water Resources. 

L. E. Flynn, and M. A. Marino. . 

Journal of Water Resources Planning and 
Management(ASCE) JWRMDS, Vol. 114, No. 2, p 
179-196, March 1988. 4 fig, 3 tab, 21 ref. ARS 
Cooperative Agreement 4116-H. 


Descriptors: *Water conveyance, *Benefits, *Plan- 
ning, *Model studies, *Mathematical studies, *Res- 
ervoirs, *Aqueducts, *Design criteria, *Design 
standards, Economic aspects, Water delivery. 


Numerical quadrature methods were used to solve 
the integral equations for steady-state reservoir- 
storage density functions. The resulting approxi- 
mations were used in a variety of problems with 
particular emphasis on the joint optimization of the 
design and operation of reservoirs and water deliv- 
ery systems. Basic examples, to illustrate the use of 
the methods, expose several interesting economic 
tradeoffs present in reservoir operation, and factors 
affecting these tradeoffs were categorized. More 
involved examples show the interdependence of 
target deliveries, delivery capacities, and the prob- 
abilistic nature of the water supplies in joint opti- 
mization problems. The continuous approximations 
from the quadrature methods were used in nonlin- 
ear optimization programs, jointly with a probabi- 
listic delivery system model, to determine the par- 
tition of storage between interyearly and intrayear- 
ly uses to maximize the expected benefits from the 
corresponding optimally designed and operated de- 
livery system. (Author’s abstract) 

W88-07047 


MODELING WATER QUALITY IN DISTRIBU- 
TION SYSTEMS. 

RMM Technical Services, Inc., Cincinnati, OH. 
R. M. Maes, W. M. Grayman, and R. M. Clark. 
Journal of Water Resources Planning and 
Management(ASCE) JWRMDS, Vol. 114, No. 2, p 
197-209, March 1988. 8 fig, 6 ref. 


Descriptors: *Water conveyance, *Water quality, 
*Model studies, *Mathematical studies, Spatial dis- 
tribution, Hydrodynamics, Water delivery, Hy- 
draulic properties. 


Water quality although acceptable when it leaves 
the treatment plant may deteriorate before it 
reaches the user. Changes in quality may be caused 
by chemical or biological transformations, by a 
loss of system integrity, or by blending of waters 
from different sources. Until recently, little atten- 
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tion has been paid to the problem of changes in 
water quality in the distribution system. A sequen- 
tial steady-state approach to modeling water qual- 
ity in distribution systems was applied and the 
results compared to field data. The field data 
showed significant epee and temporal water 
quality variation in the distribution system. The 
sequential steady-state solutions provided a reason- 
able representation of changes in water quality 
with time. It is concluded that an understanding of 
the hydraulic flow patterns and directions that 
create gradients of concentrations is extremely im- 
portant in interpreting quality modeling results. 
Field quality data is important in developing, veri- 
fying, and understanding predictive models. Such 
quality data should be at time intervals sufficient to 
reflect changes in system dynamics. (Author’s ab- 
stract) 

W88-07048 


REPLACEMENT OF SAND BY GRANULAR 
ACTIVATED CARBON IN RAPID GRAVITY 
SAND FILTERS, 

M. T. Kleij. 

European Water and Sewage, Vol. 91, No. 1091, p 
16, January 1987. 


ie *Activated carbon, *Rapid sand filtra- 
tion, *Backwash, *Cost-benefit analysis, Perform- 
ance evaluation, Flow rates, Water quality stand- 
ards, Water quality, Surface water, Potable water. 


When surface water, rather than groundwater, is 
used for potable water production, it generally 
requires more extensive treatment. One of the 
standard techniques for water purification is rapid 
sand filtration, a system having the disadvantages 
of high capital cost relative to capacity, and rela- 
tively poor operating economics, through high 
backwash water consumption. The replacement of 
sand with activated carbon is discussed as a means 
of increasing water production capacity while de- 
creasing backwash water consumption. Parallel 
tests on dual media (sand-activated carbon) filters, 
and conventional rapid gravity sand filters, have 
proven the superior filtration properties and effi- 
ciency of the dual media filter. The hydraulic 
properties of dual media filers yield apparent flow 
rates that are some 2.5 times greater than those of 
conventional rapid gravity sand filters. Backwash 
water consumption for dual media filters is only 
1.4 per cent, compared with 2.5 per cent for rapid 
gravity sand filters. Conversion makes it possible 
to meet taste and odor specifications. Flow rates 
can be increased. Potable water plants can be 
upgraded at relatively low cost (only the activated 
carbon) to produce higher quality potable water. 
(Alexander-PTT) 
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CONTRACTUAL OPERATION AND MAINTE- 
NANCE SERVICES FOR EFFICIENT AND 
COST EFFECTIVE MANAGEMENT OF UTILI- 
TY SERVICES AND INDUSTRIAL PLANTS, 

T. G. Temperley. 

European Water and Sewage, Vol. 91, No. 1091, p 
35-36, January 1987. 


. 


Descriptors: *Water treatment facilities, *Manage- 
ment planning, *Operations and maintenance, 
*Cost-benefit analysis, *Contracts, Efficiency, 
Training, Economic aspects, Management, Utili- 
ties, Services. 


As plant and equipment increase in age, plant 
efficiency decreases; while maintenance require- 
ments increase out of all proportion to earlier 
historical experience, demanding higher standards 
of maintenance and more capable, experienced and 
qualified personnel. The professional Operation 
and Maintenance contractor is well experienced in 
operating such plant. His staff includes mainte- 
nance personnel who are available on an as re- 
quired basis to solve intransigent and complex 
problems. Because the costs of such expertise is 
shared by a number of contracts the cost of such a 
service is economically attractive and does not 
distort the operating costs as would be the case if 
the plant owner employed a person of this caliber 
on a full time basis. The productivity and plant 





performance ye a throughout the term of the 
contract is usually referenced in the scope of work. 


may be determined by the manufacturer’s 
design — or by a performance test carried out 


_ to hand over of the plant to the contractor. 
contractor is required to provide a complete 
range of insurance cover for the plant and person- 
nel. Management, Operation and Maintenance 
Contracts are usually of three to five years dura- 
tion. A contract of less than three years tends to be 
expensive because amortization of capital equip- 
ment used on the contract in less than three years 
is costly. In the case of water production and 
distribution authorities, power generation facilities, 
oil refineries, hospitals, hotels, industrial plants, 
etc, the management, operation and maintenance 
of the plant and equipment are no longer a distract- 
ing and frustrating problem to the general manage- 
ment of the facility. Their effective time can be 
allocated completely to the main purpose of the 
facility, safe in the knowledge that the plant and 
equipment are being operated in an optimum 
manner by a professional team of experienced per- 
sonnel under, and at predetermined fixed costs and 
productivity. Management, Operation and Mainte- 
nance Services offer a viable and effective means 
7 roviding a cost effective service to the public. 
lexander-PTT) 
Wee-onss 


REMOVAL AND RECOVERY OF HEAVY 
METALS BY ION EXCHANGE FIBER, 

Dept. of Chemical Engineering, Nagoya Univ., 
Nagoya 464. 

For primary bibliographic entry see Field 5D. 
W88-07060 


OZONATION OF ORGANIC REFRACTORY 
COMPOUNDS IN WATER IN COMBINATION 
WITH UV RADIATION, 

Kyushu Univ., Fukuoka (Japan). Dept. of Applied 
Chemistry. 

K. Senin, M. Orita, M. Sagiike, S. Morooka, and 
Y. Kato. 

Journal of Chemical Engineering of Japan 
Pie Vol. 20, No. 4, p 369-374, 1987. 11 ig, 
19 re 


Descriptors: *Water treatment, *Wastewater treat- 
ment, *Ozonation, *Performance evaluation, *Or- 
ganic compounds, *Ultraviolet light, Organic 
carbon, Acids, Radicals, Degradation. 


The ozonation rates of organic refractory com- 
pounds such as aliphatic carboxylic acids and alco- 
hols were determined in water at 293 K. The 
experiment was carried out by recirculating a solu- 
tion between an ozone absorption column and a 
rectangular ozone/UV reactor, and the time-de- 
pendent changes in concentration of organic sub- 
stances were directly measured. In the presence of 
UV radiation of about 30 W/sq m, the initial 
ozonation rate of organic substances was increased 
by 10-10,000 times. The total organic carbon was 
effectively decreased in the presence of UV radi- 
ation. This was explained by the destruction of 
acetic and oxalic acid hydroxyl radicals which 
were produced in the ozone/UV system. The 
ozone/UV oxidation rate of acetic and oxalic acid 
was roughly proportional to the degree of dissocia- 
tion. (Author’s abstract) 

W88-07061 


EPIDEMIC GIARDIASIS CAUSED BY A CON- 
TAMINATED PUBLIC WATER SUPPLY, 

Div. of Field Services, Epidemiology Program 
ae Centers for Disease Control, Atlanta, GA 
For primary bibliographic entry see Field 5C. 
W88-07069 


LEGIONNAIRES’ DISEASE ACQUIRED 
WITHIN THE HOMES OF TWO PATIENTS, 
LINK TO THE HOME WATER SUPPLY, 
Infectious Disease and Special Pathogens Section, 
Veterans Administration Medical Center. 

For primary bibliographic entry see Field 5C. 
W88-07070 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


MICROBIAL REMOVAL AND INACTIVATION 
FROM WATER BY FILTERS CONTAINING 
MAGNESIUM PEROXIDE, 

C. P. Gerba, K . Hou, and M. D. Sobsey. 

Journal of Environmental Science and Health 
pny or Vol. 23, No. 1, p 41-58, January 1988. 6 
tab, 15 ref. 


Descriptors: *Disinfection, *Water treatment, 
*Microorganisms, *Magnesium peroxide, *Coli- 
forms, *Filtration, *Drinking water, Performance 
evaluation, Water quality, Bacteria, Viruses. 


Microporous filters containing MgO2 were effec- 
tive in the removal and inactivation of bacteria and 
viruses from tqpwater. Pseudomonas aeruginosa, 
P. cepacia and Escherichia coli collected by the 
filters decreased in numbers to undetectable levels 
within 24 hours. In contrast, the same bacteria 
collected ond identical filters not containing 
Mg0O2, either rapidly increased in numbers or their 
numbers i unchanged. Poliovirus type 1, 
Echovirus yah 1, Reovirus type 3 and Rotavirus 
SA-11 were found to readily adsorb to the filters. 
The numbers or viruses which could be recovered 
from the MgO2 containing filters decreased rapid- 
ly with time as compared to control filters. No 
significant inactivation or bacteria or viruses oc- 
curred in tapwater passed through the filters, 
strongly suggesting that the microorganisms were 
being inactivated while adsorbed to the filters and 
not by substances released by the filters into the 
water. The filters remained effective even after the 
passage or large volumes of tapwater through 
small diameter filters and in the presence of raw 
sewage-contaminated tapwater. Such filters could 
potentially be useful for disinfection of water sup- 
plies for small community and individual water 
systems. (Author’s abstract) 

W88-07072 


COAGULATION AND ADSORPTION OF 
HUMIC SUBSTANCES: AN ANALYSIS OF 
SURROGATE PARAMETERS FOR PREDICT- 
ING EFFECTS OF TRIHALOMETHANE FOR- 
MATION POTENTIAL, 
Florida Univ., Gainesville. Dept. of Environmental 
yee Sciences. 

P. A. Chadik, and G. L. Amy. 
Environmental Technology Letters ETLEDB, 
be 8, No. 6, p 261-268, June 1987. 1 fig, 4 tab, 12 
ref. 


Descriptors: *Humic acids, *Water treatment, Co- 
agulation, *Adsorption, *Raw water, *Trihalo- 
methanes, *Trihalomethane formation potential, 
*Activated carbon adsorption, *Alum coagulation, 
*Organic carbon, *UV absorbance, United States, 
Chlorination, Drinking water. 


Alum coagulation and activated carbon adsorption 
are effective water treatment processes for remov- 
ing trihalomethane precursors from chlorinated 
drinking water. This study evaluated eight water 
sources and two synthetic water labs in the United 
States and describes the correlation between triha- 
lomethane formation potential (THMFP) and sur- 
rogate parameters in untreated waters, treated 
waters derived from coagulation and treated 
waters derived from adsorption. Nonpurgeable or- 
ganic carbon, UV absorbance, and fluorescence 
can serve as surrogate parameters for THMFP 
from the untreated state through various degrees 
of treatment with these processes. Multiplicative 
parameters such as the product of UV absorbance 
and NPOC can also function as effective surro- 
gates. (Author’s abstract) 

W88-07133 


OCCURRENCE AND CHEMISTRY OF HIGH 
FLUORIDE GROUNDWATERS IN JALORE 
DISTRICT OF WESTERN RAJASTHAN. 
cane Water Department, Jodhpur 342003, 
ndia. 

For primary bibliographic entry see Field 5B. 
W88-07187 


BLADDER CANCER, DRINKING WATER 
SOURCE, AND TAP WATER CONSUMPTION: 
A CASE-CONTROL STUDY, 


National Cancer Inst., 
Cancer Etiology. 

For primary bibliographic entry see Field 5C. 
W88-07215 


Bethesda, MD. Div. of 


TREATMENT ALTERNATIVES FOR NITRATE 
CONTAMINATED GROUNDWATER SUP- 
PLIES, 

Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 
ing. 

M. F. Dahab. 

Journal of Environmental Systems, Vol. 17, No. 1, 
p 65-75, 1987. 1 fig, 16 ref. 


Descriptors: *Water treatment, ‘*Nitrates, 
*Groundwater pollution, Nitrogen removal, Anion 
exchange, Biotransformation, Denitrification, 
Membrane processes, Reverse osmosis, Electrodia- 
lysis, Chemical precipitation, Feasibility studies, 
Economic feasibility, United States. 


Nitrate concentrations in groundwater supplies 
throughout many areas in the United States, par- 
ticularly in the Midwest, have steadily increased 
well past the maximum contaminant limit estab- 
lished by the Safe Drinking Water Act of 1974 and 
its amendments of 1986. There are several methods 
of removing nitrates from groundwater supplies 
with varying degrees of efficiency, cost, and rela- 
tive ease. These methods include anion exchange, 
biological denitrification, reverse osmosis, electro- 
dialysis, and, potentially, chemical precipitation. 
The technical feasibility and economics of these 
processes indicate that only the first three can be 
considered viable at the present. This article dis- 
cusses the relative technical feasibility of removing 
nitrates from groundwater supplies when using the 
above mentioned methods. Results from bench- 
scale experiments as well as data from the litera- 
ture are used to develop a basis of comparison. The 
results of this effort indicate that ion-exchange is 
most advantageous when dealing with moderate 
nitrate contamination situations. However, in ex- 
treme contamination cases, biological denitrifica- 
tion followed by other water-purification processes 
seems to be the most effective method of treat- 
ment. (Author’s abstract) 

W88-07225 


COMPOSITION AND STRUCTURE OF RE- 
VERSE OSMOSIS FOULANT DEPOSITS 
FORMED FRC: RAND WATER BOARD 
WATER: A PRELIMINARY INVESTIGATION, 
National Inst. for Water Research, Pretoria (South 
Africa). 

J. P. Leger, and L. C. Hawker. 

Desalination DSLNAH, Vol. 61, No. 2, p 137-158, 
September 1987. 12 fig, 6 tab, 14 ref. 


Descriptors: *Water treatment, *Membrane proc- 
esses, *Chemical analysis, *Reverse osmosis, 
*Fouling, Mineral water, Chemical properties, 
Mineralogy, Physical properties, X-ray fluores- 
cence, X-ray diffraction, Infrared spectroscopy, 
Electron microscopy, Organic compounds, Clays, 
Quartz, Iron compounds, Flushing, Cleaning, 
South Africa. 


A statutory body, the Rand Water Board (RWB), 
is responsible for supplying most of the water 
consumed in the most important industrial and 
residential area of South Africa. The mineral qual- 
ity of RWB water is steadily deteriorating due to 
increases in mining and industrial activity and do- 
mestic use. In a survey of the operating experi- 
ences of reverse osmosis plants processing RWB 
water, average membrane life was much less than 
that anticipated form experience in overseas plants. 
As the short membrane lifespan was caused by a 
number of factors including fouling, the elemental 
composition, mineral composition and physical 
structure of reverse osmosis foulant deposits 
formed from RWB water were investigated. The 
chemical and mineralogical properties and physical 
structure of the foulant deposits were studied by 
means of total elemental analysis, X-ray fluores- 
cence and diffraction, selective dissolution analysis, 
infrared spectroscopy, and scanning and transmis- 
sion electron microscopy. Most deposits comprised 
complex mixtures which included organics, colloi- 
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dal clays, quartz, and iron and zinc compounds. 
The finely divided clays were layered, oriented 
semi-parallel to the membrane surface and interwo- 
ven with organic matter. They were easily scraped 
off the membrane and were substantially soluble in 
strong alkali. It is suggested that RWB fouling may 
be ameliorated by turbulent flushing, flow reversal, 
sponge-ball cleaning, and alkali cleaning solutions. 
A simplified procedure for analyzing foulant de- 
its is also proposed. (Author’s abstract) 
88-07228 


PRE- AND POST-TREATMENT AT THE RO 
PLANT AT RA’S ABU JARJUR, BAHRAIN, 
Ministry of Works and Power, Electricity Direc- 
torate, State of Bahrain. 

For primary bibliographic entry see Field 3A. 
W88-07233 


PRETREATMENT OF SURFACE SEAWATER 
FEED AT DROP, 

Petroleum, Petrochemicals, and Materials Divi- 
sion, Kuwait Institute for Scientific Research, P. 
O. Box 24885, 13109 Safat, Kuwait. 

For primary bibliographic entry see Field 3A. 
W88-07234 


EVALUATION OF THE THREE POST-TREAT- 
MENT SYSTEMS AT DOHA SEAWATER RE- 
VERSE OSMOSIS PLANT--KUWAIT, 

Water Resources Development Centre, Ministry of 
Electricity and Water, P. O. Box 12020, 71651 
Safat, Kuwait. 

For primary bibliographic entry see Field 3A. 
W88-07235 


OPERATION AND MAINTENANCE OF RE- 
VERSE OSMOSIS WATER DESALINATION 
PLANT OF THE KUWAIT OIL COMPANY, 
Kuwait Oil Company, Kuwait. 

For primary bibliographic entry see Field 3A. 
W88-07240 


OPTIMIZING THE REMOVAL OF GEOSMIN 
AND 2-METHYLISOBORNEOL BY POW- 
DERED ACTIVATED CARBON, 

Engineering Science Inc., Pasadena, CA 91103. 
S. Lalezary-Craig, M. Pirbazari, M. S. Dale, T. S. 
Tanaka, and M. J. McGuire. 

Journal of the American Water Works Association 
JAWWAS, Vol. 80, No. 3, p 73-80, March 1988. 18 
fig, 15 ref. 


Descriptors: *Water treatment, *Activated carbon, 
*Odor control, *Taste, Geosmin, Methylisobor- 
neol, Humic acid, Chlorine, Organoleptic proper- 
ties. 


The conditions were examined under which re- 
moval of the taste- and odor-causing compounds 
geosmin and 2-methylisoborneol (MIB) by pow- 
dered activated carbon (PAC) was most efficient. 
A PAC dosage as low as 5 mg/L could reduce 
commonly occurring concentrations of these or- 
ganics (up to 20 ng/L) to acceptable levels. Chlo- 
rine and monochloramine residuals appeared to 
have an adverse effect on the adsorption of geos- 
min and MIB by PAC, as did the presence of 
background humic acid. Filtration rate and contact 
time did not significantly affect removal efficiency. 
(Author’s abstract) 

W88-07383 


USING COMPUTERS FOR WATER DISTRIBU- 
TION MANAGEMENT, 

Boston Water and Sewer Commission, Boston, 
Massachusetts. 

L. Blank, and C. R. Johnson. 

Public Works PUWOAH, Vol. 119, No. 2, p 46-48, 
101-102, February 1988. 3 fig, 2 tab. 


Descriptors: *Water supply systems, *Computer 
programs, *Water treatment facilities, *Mainte- 
nance, Boston. 


The Boston Water and Sewer Commission 
(BWSC) recently implemented computerized pro- 


cedures for maintaining its water distribution 
system. The computerized system tracks facility 
maintenance from beginning with a work order 
when a maintenance request is made, monitoring 
the job to completion, and ending with the retriev- 
al of information on the facility’s maintenance his- 
tory. From the start of design to going on-line, the 
new work order system took approximately two 
years to implement. In the first nine months of the 
system’s operation, from January 20 to October 31, 
1987, 8,559 requests were logged, resulting in 8,667 
work orders. As of November 1, 1987, there were 
1,053 jobs in progress or awaiting posting. Twelve 
BWSC employees are skilled in operating the 
system on a daily basis, and new users are trained 
by ‘old’ users in the Water Division. The work 
order system is operating successfully, and the 
BWSC has just begun to explore the system’s 
potential. Over time, the system will help the 
BWSC accomplish the following: determine the 
kinds of skills, equipment, and materials needed for 
maintenance; organize the maintenance yards and 
deploy crews; track main breaks and leaks; initiate 
scheduled maintenance of valves and hydrants; and 
schedule future capital investments. (Alexander- 


PTT) 
W88-07481 


RECOMMENDED PRACTICE FOR HYDRO- 
ELECTRIC PLANT FIRE PROTECTION, 

L. R. Hathaway. 

Power Engineering POENDL, Vol. 92, No. 2, p 
48-49, February 1988. 


Descriptors: *Hydroelectric power, *Fine protec- 
tion, *Planning, Power plants, Safety. 


The National Fire Protection Association (NFPA) 
adopted a new document titled ‘Recommended 
Practice for Fire Protection for Hydroelectric 
Generating Plants’ (NFPA 851) in May 1987. The 
benefits of a document on fire protection for 
power plants include: (a) a ‘road map’ kind of 
resource that references other documents and pro- 
vides appropriate tailored guidance where none 
currently exists; (6b) encouragement for manage- 
ment to develop procedures and install fire protec- 
tion systems and equipment to minimize the fire 
and explosion threat; and (c) it is a tool to more 
effectively spend every fire protection dollar. Fur- 
ther, this document was developed and is main- 
tained by a balanced committee of experts not 
swayed by documents used by regulators or special 
interest groups. NFPA regulations stipulate com- 
pulsory review and reaffirmation every five years 
to ensure that they reflect current thinking. NFPA 
851 Fs ptewas recommendations (not requirements) 
for fire prevention and fire protection. It is intend- 
ed to provide guidance to those charged with the 
design, procurement, construction and protection 
of hydroelectric power plants. The subcommittee’s 
intent is that NFPA 851 only be applied to new 
hydroelectric projects, because blanket application 
to operating facilities may not be practical. (Alex- 
ander-PTT) 

W88-07487 


USE OF R2A MEDIUM AND THE SPREAD 
PLATE METHOD FOR THE ENUMERATION 
OF HETEROTROPHIC BACTERIA IN DRINK- 
ING WATER, 

Anglian Water Laboratory, Grafham Water Treat- 
ment Works, West Perry, Huntingdon PE18 OBW, 


UK. 
For primary bibliographic entry see Field 5A. 
W88-07488 


STUDIES ON REMOVAL OF MALATHION 
FROM WATER BY MEANS OF ACTIVATED 
CHARCOAL, 

Aligarh Muslim Univ. (India). Chemistry Section. 
S. R. Sharma, H. S. Rathore, and S. R. Ahmed. 
Ecotoxicology and Environmental Safety 
EESADYV, Vol. 14, No. 1, p 22-29, August 1987. 4 
tab, 18 ref. 


Descriptors: *Activated carbon, *Saline water, 
*Malathion, *Water treatment, *Pesticides, Elu- 
tion, Adsorption, Chemical treatment, Agriculture, 
Drinking water. 


The utility of activated charcoal for the removal of 
malathion from saline waters has been explored. 
The adsorption capacity of charcoal for malathion 
was 117 mg/g. Adsorption follows the Freundlich 
adsorption isotherms, the value of k and 1/n for 
charcoal being 1.6 and 0.60, respectively. Malathi- 
on can be eluted with methanol or ethanolic potas- 
sium hydroxide. (Author’s abstract) 

W88-07497 


ELECTRODEIONIZATION FOR 
PURITY WATER PRODUCTION, 
Millipore Corp., Bedford, MA. 

G. C. Ganzi. 

AICHE Symposium Series, Vol. 84, No. 261, p 73- 
83, 1988. 14 fig, 1 tab, 22 ref. 


HIGH 


Descriptors: *Ion exchange, *Electrochemistry, 
*Resins, *High purity water, *Water treatment, 
Potable water, Hydrogen. 


Electrodeionization is an ion-separation process 
using ion exchange resins and membranes. Unlike 
standard batch ion exchange, the resins are con- 
tinuously regenerated during use without chemi- 
cals by imposition of a CD electric field. Althou 
electrodeionization technology has been known for 
over thirty years, the first commercial equipment 
for water purification has recently been introduced 
by Millipore. This equipment is capable of produc- 
ing high purity water (10 to 0.1 microsiemens/cm 
conductivity or less) from potable water sources at 
high electrical efficiency. Data on performance are 
reviewed and operating regimes modeled by relat- 
ing mass transfer to electron transfer, and to elec- 
trochemical production of hydrogen and hydrox- 
ide ions. Systems design specifications are also 
presented. (Author’s abstract) 

W88-07503 


ADSORPTION OF POLLUTANTS FROM 
WASTEWATER ONTO ACTIVATED CARBON 


Queen’s Univ., Belfast (Northern Ireland). Dept. of 
Chemical Engineering. 

For primary bibliographic entry see Field 5D. 
W88-07538 


FORMATION OF TRICHLORONITROMETH- 
ANE (CHLOROPICRIN) AND CHLOROFORM 
IN A COMBINED OZONATION/CHLORINA- 
TION TREATMENT OF DRINKING WATER, 
Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

J. Hoigne, and H. Bader. 

Water Research WATRAG, Vol. 22, No. 3, p 313- 
319, March 1988. 2 fig, 8 tab, 16 ref. 


Descriptors: *Water treatment, *Water pollution 
sources, *Ozonation, *Chlorination, *Disinfection, 
*Chlorinated hydrocarbons, Chloroform, Chloro- 
picrin, Trichloronitromethane, Trihalomethanes, 
Nitrilotriacetic acid, Lake Zurich, Switzerland, 
Lakes, Oxidation, Activated carbon, Organic 
matter. 


Chlorination of water from mesotrophic Lake 
Zurich and eutrophic Greifensee produced about 
0.4 and 2 microgram/liter of trichloronitromethane 
(TCNM), respectively. Preozonation increased 
these values to about 2 and 6 microgram/liter, 
respectively. Chloroform formation was reduced 
by preozonation, from 24 to 15 and from 50 to 30 
microgram/liter, respectively. In all experiments, 
TCNM formation was <20% of chloroform for- 
mation. Activated carbon treatment eliminated 
most of the TCNM but not the chloroform. The 
addition of 0.1 mg/liter of nitrilotriacetic acid 
(NTA) to the lake water had a barely detectable 
effect on TCNM formation. Iminodiacetic acid, a 
possible byproduct of ozonolysis of NTA, had a 
larger effect on the formation of TCNM than 
NTA itself. However, it was not expected to accu- 
mulate as a precursor substance under normal 
treatment conditions of non-enhanced ozone de- 
composition. Triethanolamine produced 50 times 
the TCNM than did NTA. (Cassar-PTT) 





SOME INTERMEDIATES IN THE WET - 
OXIDATION OF PHENANTHRENE 
SORBED ON POWDERED ACTIVATED 
CARBON, 

Illinois ho Oy ae mean tee Inst. for Envi- 


ronmen' 
R.A. bec media i ¥. L. Snoeyink, M. A. 
eget A. Dowd. 

ater Research WATRAG. Vol. 22, No. 3, p 337- 
ya N March 1988. 2 fig, 2 tab, 13 ref. EPA Cooper- 
ative Agreement No. CR806819. 


Descriptors: *Waste Slade dispoeal *Water treatment, 
*Activated carbon, sounds, “Phonsati cody ope 


yde, salicyli 
phthalic acid, p! pre ale ser Bg 
phenyl, 2-formyipheny) ) benzoic acid, 2,2’-di- 
phenic acid, 1,2-naphthoic anhydride, 3,4-benzo- 
coumarin, honeie anthroquinone, phenanth- 
and dialdehyde ea pga 
peared to involve very pos th and pace 
oxidants, such as the hydroxyl radical, on the 
activated carbon surface. Toxicity of the degrada- 
oe hee oe ae 
stages of wet air regeneration, but decreased in 
later stages. Similar extracts of phenanthrene- 
loaded and wet air were not 
mutagenic in the Ames test. It was concluded that 
the wet air arene and method effectively de- 
poh ean gos 


EFFECTS OF BROMIDE CONCENTRATION 
ON THE PRODUCTION OF CHLOROPICRIN 
DURING CHLORINATION OF SURFACE 
WATERS. FORMATION OF BROMINATED 
TRIHALONITROMETHANES ICE 


(INFLUEN' 

INCENTRATION EN BROMURES 

LA FORMATION DE CHLOROPICRINE 

LORS DE LA CHLORATION DES EAUX. MISE 

EN EVIDENCE DE TRIHALONITRO) - 
ANES BRO) 

ong Univ. (France). Lab. de Chimie de !’Eau et 


des 

H. Thibaud, J. de Laat, and 

Water Research WATRAG. Vern 22, No. 3, p 381- 
390, March 1988. 11 fig, 4 tab, 18 ref. 


Descriptors: *Water treatment, *Bromides, *Triha- 
lonitromethane, ‘Chlorination, *Disinfection, 
Chloropicrin, Organic compounds, Oxidation, 
Humic acids, Phenols, Nitrophenols, Organic 
matter. 


The following were chlorinated in the presence of 
varied amounts of bromide: solutions of standard 
compounds (nitromethane, ——— solutions 
of isolated aquatic humic substances (fulvic acids), 
raw surface waters, and dissolved organic matter 
from surface waters. Increasing bromide concen- 
trations led to a decrease in the production of 
chloropicrin (trich and an in- 
crease in the horobromonit of other chlorinated com- 


dibromoch- 
ronitromethane, and trib ). The 
amount of trib formed was 
greater at higher bromide concentrations. During 
chlorination of raw surface waters and fulvic acids, 
from 0.1 to 1.5 microgram of chloropicrin/mg 
dissolved organic carbon was formed. More than 
90% of the chloropicrin formed during surface 
water chlorination was wae from the organic 
precursors in the > AMW range. However, 
under the analytical conditions of the study, the 
brominated trihalonitromethanes were not detect- 
ed in chlorinated surface waters and in chlorinated 
solutions of fulvic acids. (Cassar- 
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SYNTHESES AND APPLICATION OF ANION- 
IC POLYELECTROLYTES IN WATER AND 
WASTEWATER TREATMENT, 

Central Power Research Inst., ‘Bangalore (India). 
G. U. Bhaskar, and S. K. Gupta. 

Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
> 3/4, p 251-260, October 1987. 6 fig, 2 tab, 11 


Descriptors: *Water treatment, *Wastewater treat- 
ment, *Anionic polyelectrolytes, *Flocculation, 
Foe aggro Monomers, Organic compounds, Hy- 
drogen concentration, Chemical oxygen 
— Coliforms, Performance evaluation, Bac- 


Five anionic polyelectrolytes were prepared with 
different molar ratios of acrylamide and acrylic 
acid monomers and investigated for epplication i in 
water and wastewater treatment as coagulant aids. 
The optimum flocculation conditions were found 
to depend on the polyelectrolyte and c 
tics of the sample. The optimum time for flash 
— for alum and for polyelectrolytes was 1 to 2 
optimum flocculation time was 10 to 25 
ae ‘and optimum flocculation intensity varied be- 
tween 20 to 30 rpm. The pH was found to be 
inversely proportional to flocculation efficiency. 
The COD removal and coliform bacteria removal 
were 65 and 98%, respectively. (Author’s abstract) 
W88-07602 


et age OF THE My OF 


‘ . Picer. 
Water, Air, and Soil Pollution WAPLAC, Vol. 35, 
3/4, p 411-421, October 1987. 4 fig, 3 tab, 21 
ref. 


Descriptors: *Chlorination, *Water trentmment, 
*Surface water, *Halogenated hydrocarbons, 

ganohalogens, *Water analysis, Pollutant identifi- 
cation, Trihalomethanes, Chlorinated hydrocar- 
bons, Organic carbon, Organic matter, Humic 


Water chlorination leads to the generation of vari- 
ous halogenated products of natural and waste 
water organic matter. In natural surface water 
humic matter usually constitutes the greatest part 
of the total organic matter. However, in river 
water polluted with various organic wastes, other 
organic matter is also present in significant concen- 
trations. The relationship between the concentra- 
tions of organic matter in relatively nonpolluted 
lake and river waters in Yugoslavia and the pro- 
duction of the lipophilic volatile organohalogen 
materials during the process of their chlorination is 
described. The production of the halomethanes 
and other ECD response materials during the 
chlorination of water samples in laboratory condi- 
tions was com} with the concentrations of 
organic materials in water samples. From the linear 
correlation coefficients obtained, the possibility of 
predicting amounts of organohalides generated 
during the chlorination process by using several 
very simple methods for the estimation of organic 
materials estimation in the investigated water sam- 
ples is discussed. (Author’s abstract) 

'W88-07606 


WATER METER TESTING TO RAISE REVE- 
NUES: AN ABSOLUTE NECESSITY IN A DIF- 
FICULT ECONOMY, 

The Ford Meter Box Company, Wabash, Indiana. 
For primary bibliographic entry see Field 7B. 
'W88-07651 


CUSTOMER SERVICE SURVEY, 

Little Rock Municipal Water Works, AR. 
For primary bibliographic entry see Field 6B. 
W88-07653 


EFFECT OF COMPLEXATION ON THE AD- 
SORPTION OF CADMIUM BY ACTIVATED 
CARBON, 
For primary bibliographic entry see Field 5D. 
W88-07655 


EVALUATION OF GAS SUPERSATURATION 
TREATMENT EQUIPMENT AT FISH HATCH- 

ERIES IN MICHIGAN AND WISCONSIN, 

U.S. Fish and Wildlife Service, National Fisheries 

Research Center, P.O. Box 818, LaCrosse, WI 

54602, USA. 

L. L. Marking. 

Progressive Fish-Culturist PFCUAY, Vol. 49, No. 

3, p 208-212, July, 1987. 2 fig, 1 tab, 6 ref. 


Descriptors: *Fish hatcheries, *Michigan, *Wis- 
consin, *Su turation, *Oxygenation, Toxicity, 
Mortality, we Trout, Performance evaluation, 
Fish Animal diseases, Aeration, Oxygen, 
Dissolved oxygen, Cost analysis, Nitrogen, Tech- 
nology. 


Fish hatcheries operated in Michigan and Wiscon- 
sin have reported severe mortalities of lake trout 
(Salvelinus namaycush) in recent years, largely 
from gas bubble disease. Until 1985, the systems 
most commonly used to alleviate this condition 
were packed column aeration units and vacuum 
degassers. Sensitive species require water that is 
both free of gas supersaturation and has high dis- 
solved oxygen. Packed column aeration decreases 
supersaturation to about 104% and simultaneously 
increases dissolved oxygen in the treated water. 
Vacuum degassers can decrease supersaturation to 
less than 100%, but the negative pressure applied 
in this process also reduces the dissolved oxygen. 
Oxygen injection systems effectively decrease ni- 
trogen and total gas pressure to less than 100% and 
increase oxygen to saturation or even higher de- 
sired concentrations. Oxygen generators are cost- 
effective because operating expenses are largely or 
completely offset by the improved production and 
vigor of the fish produced. Although not all the 
details of oxygen generation systems have been 
published, the technology is at hand and commer- 
cial units are available. It is concluded that oxygen 
injection systems should be considered if gas super- 
saturation is a problem or if increased production is 
a goal. (Author’s abstract) 

W88-07663 


EFFICACY OF ULTRAVIOLET WATER 
TREATMENT AT THE GREEN LAKE, MAINE, 
NATIONAL FISH HATCHERY, 

Leadville National Fish Hatchery, 2842 County 
Road 300, Leadville, CO 81638, USA. 

V. K. Cross, and L. Peterson. 

Progressive Fish-Culturist PFCUAY, Vol. 49, No. 
3, p 233-235, July, 1987. 10 ref. 


Descriptors: *Ultraviolet radiation, *Fish hatcher- 
ies, *Green Lake, Maine, *Disinfection, *Water 
treatment, *Design criteria, *Performance evalua- 
tion, Radiation, Filtration, Fish diseases, Animal 
diseases, Bacteria, Pathogenic bacteria, Bacterial 
analysis, Water treatment facilities, Pipelines, Aer- 
omonas. 


The water treatment system of the Green Lake 
National Fish Hatchery in Ellsworth, Maine was 
evaluated for its efficacy in reducing bacteria 
during the period September, 1980 to September, 
1981. The system consists of 20- micron filtration 
followed by ultraviolet irradiation averaging 
28,400 microW/s/sq cm. Weekly 500-ml grab sam- 
ples of water were taken for quantification of 
bacteria before and after treatment. Bacterial 
counts in untreated supply water averaged 6,165/ 
100 ml, while counts in treated water averaged 
44.8/100 ml, a 99.3% reduction. It is suggested 
that, in designing future facilities, the disinfection 
units should be as close to the rearing facility as 
possible to eliminate the possibility of recontamina- 
tion. Water supply pipelines should be designed to 
keep dead areas to a minimum, and a method 
should be provided to disinfect all pipelines. 
(Doria-PTT) 

W88-07664 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


BACTERIOLOGICAL QUALITY OF TRADI- 
TIONAL WATER SOURCES IN NORTH-EAST- 
ERN IMO STATE, NIGERIA, 

London School of Hygiene and Tropical Medicine 
(England). Dept. of Tropical Hygiene. 

For primary bibliographic entry see Field 5A. 
W88-07667 


RETROFITS/MANAGEMENT MEET TOUGH 
WATER QUALITY CONSTRAINTS, 

R. C. Rittenhouse. 

Power Engineering POENDL, Vol. 91, No. 11, p 
24-26, November, 1987. 3 ref. 


Descriptors: *Industrial water, *Wastewater treat- 
ment, *Water treatment, *Boiler water, *Data 
processing, *Computer programs, Water manage- 
ment, Water quality, Automation, Powerplants, 
Legal aspects, Permits, Regulations, Runoff, Floc- 
culation, Sludge thickening, Sludge drying. 


Because water management has an important influ- 
ence on power plant operating reliability and effi- 
ciency, there has been a growing trend toward 
upgrading water handling and treatment systems. 
Some facets of the overall scheme of improve- 
ments are reviewed. The latest computer programs 
may contribute the most to the upgrading and fine- 
tuning of operating systems. The — known 
as WATERMAN, containing technical and eco- 
nomic data bases, is discussed. The program, a 
template that fits over Framework II, allows the 
user to prepare a water balance for a plant without 
having to understand Framework II or a spread- 
sheet. Other topics covered include different 
power plant concerns in different regions of the 
country, the prodlem of flooded underground coal 
yard reclaim hoppers, and steps taken to control 
coal pile runoff at Griffiss Air Force Base’s central 
heating plant. It is concluded that, whether an- 
swers are found via computer application or by 
routine mechanical means, water system upgrades 
can contribute substantially to a longer, more pro- 
ductive life for large and small power plants. 
(Doria-PTT) 

W88-07676 


SUSPENDED. SOLIDS CARRY-OVER CON- 
TROL IN BOTTOM ASH DEWATERING BINS, 
Public Service Co. of New Mexico, Albuquerque. 
M. DeField, and B. Thompson. 

Power Engineering POENDL, Vol. 91, No. 11, p 
36-39, November, 1987. 2 fig, 5 tab. 


Descriptors: *Flocculation, *Water treatment, 
*Suspended solids, *Wastewater treatment, *Water 
reuse, *Industrial water, *Dewatering, *Power- 
plants, *Cost analysis, Settling tanks, Sedimenta- 
tion, Scaling, Calcium carbonate, Sludge, Econom- 
ic aspects, Costs. 


A flocculant program is discussed that cut costs 
and eliminated solids from power plant recirculat- 
ing water after system modifications for zero dis- 
charge. As part of the redesign process for the San 
Juan Generating Station, bottom ash system blow- 
down was eliminated, increasing total dissolved 
and suspended solids levels in the recirculating ash 
water loops. Also, effluent from ash loadout areas 
with cleanup sumps, previously routed to 
wastewater treatment ponds, was being returned to 
the bottom ash handling system. Polymer feed 
systems were installed to deal with the resulting 
problems. Topics discussed include ash settling, 
problem definition, suspended solids control, scale 
control, and program economics. Cost savings are 
due mainly to the dewatering bin cleanings, ash 
loading area cleanup sump return credit, and high- 
pressure ash pump repairs. The annual savings at 
the station at all four units resulting from imple- 
mentation of the bottom ash treatment programs 
exceeds $1.4 million. The savings gained in reduc- 
ing suspended solids carry-over has more than 
justified the costs, enhancing power plant oper- 
ations as well as the zero discharge plan. (Doria- 


PTT) 
W88-07677 


PORTABLE WATER PRETREATMENT CUTS 
DEMINERALIZER LOADING, 


Public Service Co. of Indiana, Inc., Plainfield. 
S. Glover. 

Power Engineering POENDL, Vol. 92, No. 1, p 
31-33, January, 1988. 1 fig, 3 tab. 


Descriptors: *Water treatment, *Demineralization, 
*Well water, *Dialysis, *Pretreatment of water, 
*Powerplants, Performance evaluation, Membrane 
processes, Water analysis, Costs, Acidity, Technol- 
ogy. 


System characteristics and performance data are 
reported evaluated for two portable, 200-gpm elec- 
trodialysis reversal (EDR) systems that provide 
pretreatment of water drawn from deep wells for 
Public Service Indiana’s Gibson station. Each 
system is housed in a trailer and contains the 
standard components of the Ionics Aquamite XX 
system, including a feed tank, two multimedia sand 
filters, and a product surge tank. System operation 
is described. Performance data are presented, 
showing a comparison between typical well-water 
feed, EDR product water, and the EDR concen- 
trated brine stream, with percentage reductions for 
each of the species listed. The reduction in loading 
on plant demineralizers has increased deminera- 
lizer throughout by about 400%, and permits main- 
tenance that was impossible or extremely expen- 
sive. Use of the system costs little more than what 
was previously spent to produce demineralized 
water. The system does not appear to be adversely 
affected by high-barium waters and can take an 
occasional manganese excursion without “eg 
ble damage. It is concluded that the use of the 
portable EDR system appears to be an economical 
short-term solution to the strain imposed on demin- 
eralizer capacity by deteriorating well-water qual- 
ity. (Doria-PTT) 

W88-07678 


WATER DISTRIBUTION SYSTEM INFRA- 
STRUCTURE STUDY, CITY OF NORWICH 
N.Y., 

Susquehanna River Basin Commission, Harrisburg, 
PA 


D. R. Jackson, and E. E. Seay. 

Publication No. 79. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. July 1983. 
101 p, 17 tab, 1 plate. 


Descriptors: *Water supply, *Water distribution, 
*Norwich, *New York, *Pipelines, *Hydraulic 
models, *Water conveyance, *Pumps, Hydraulic 
structures, Economic aspects, Leakage, Water use, 
Water loss. 


A study has been made to assess the physical and 
operational capabilities of the water distribution 
system of the City of Norwich, NY. Needs for 
repair and rehabilitation of the system were consid- 
ered. The study includes development of a hydrau- 
lic model for analysis of the distribution system, 
and interpretation of computations made with the 
model to locate areas where possible problems 
exist. A general financial analysis was made to 
determine whether the utility is currently in a 
position to fund needed improvements. Also, the 
water use rate structure was evaluated. The fol- 
lowing problems have been identified: (1) The 
Tillman Ave. and Rexford St. pumps do not pro- 
vide as much head increase as they should; (2) The 
pipes in most of the distribution system have very 
low capacity, in many cases as little as 25% of the 
capacity they should have; (3) There are a number 
of dead end mains in the system; (4) The system 
may not be capable of providing needed fire flows 
as computed by the Insurance Services Office; (5) 
The amount of unaccounted-for water is in excess 
of 50% which is extremely high; (6) There may be 
a problem of excessive pressures in Pressure Dis- 
trict No. 3 at the east end of the Sunset Drive; and 
(7) There is a need to keep main break records. 
Some of the recommendations made were: (1) The 
Board should work with pump manufacturers to 
determine whether there is a simple and easily 
remedied reason why the Rexford St. and Tillman 
Ave. pumps do not provide as much head increase 
as they should; (2) The Board should continue and 
expand the leak detection, and meter replacement 
programs. All uses should be metered and detector 
check valves should be installed on dedicated fire 
service lines; (3) Eight sections of existing pipe 
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should be investigated in detail to determine 
whether discrepancies between observed and com- 
puted pressures are due to leakage, unauthorized 
use, or severe loss of capacity; (4) More intensive 
use of data processing services may aid in solving 
certain tan particularly unaccounted for 
water; (5) The rate structure should be evaluated 


and a cost of service study made; and (6) Main 
break records should be kept and analyzed. (Lantz- 


PTT) 
W88-07729 


COMPARISON OF DISSOLVED AND LEACH- 
ABLE TRACE METALS IN LOS ALAMOS 
DRINKING WATER SUPPLY AND DISTRIBU- 
TION SYSTEM SPECIMENS, 

Los Alamos National Lab., NM. 

For primary bibliographic entry see Field 5A. 
W88-07747 


COMPARISON OF HIGH MOLECULAR 
WEIGHT ORGANIC COMPOUNDS ISOLATED 
FROM DRINKING WATER IN FIVE CITIES, 
Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

For primary bibliographic entry see Field 5A. 
W88-07792 


USE OF GEL PERMEATION CHROMATOG- 
RAPHY TO STUDY WATER TREATMENT 
PROCESSES, 

Lyonnaise des Eaux Central Lab., 38 rue du Presi- 
dent Wilson 78230, Le Pecq, France. 

A. Bruchet, Y. Tsutsumi, J. P. Duguet, and J. 
Mallevialle. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
bot saa DC. 1987. p 381-399, 13 fig, 1 tab, 29 
ref. 


Descriptors: *Water treatment, *Water quality 
control, *Chromatography, *Gel permeation chro- 
matography, *Water analysis, Vigneux, France, 
Volatile compounds, Organic compounds, Case 
studies, Monitoring, Humic matter, Organic 
carbon. 


The efficiency of a water treatment process is often 
evaluated by using nonspecific and specific param- 
eters. Most of the time, specific determinations 
involve extraction techniques followed by gas 
chromatography (GC) or high-performance liquid 
chromatography. Consequently, determinations 
are limited to the study of volatile and semivolatile 
organics. Presented here is a gel permeation tech- 
nique used to study higher molecular weight or 
more polar compounds. The gel permeation chro- 
matography (GPC) and pyrolysis GC-mass spec- 
trometry were used in a pilot study at Vigneux, 
south of Paris, to determine the efficiency of the 
combination of ozone and granular activated 
carbon unit processes. The use of GPC in combina- 
tion with pyrolysis GC-MS has proven to be a 
very powerful tool to evaluate the efficiency of 
water treatment processes. The measurement of 
nonspecific parameters after separation by ha- 
dex GPC allows mass balances to be determined 
and allows insight into the structures of the back- 
ground organic matrix as well as the effects of 
water treatment unit processes on the matrix. 
Beyond demonstrating the potential of the tech- 
nique, several specific conclusions can be drawn 
with respect to the Vigneux pilot plant: (1) Only 
i5% of the total organic carbon (TOC) in sand- 
filtered water is due to compounds having MWs > 
5000; (2) Humic material does not appear to be a 
prominent component of this HMW fraction. The 
principal components appear to be proteins and 
sugars, particularly N-acetylamino sugars, which 
probably originate from the degradation of micro- 
bial cell walls; (3) These proteins and amino sugars 
are practically unaffected by the ozonation proc- 
ess; (4) Humic substances dominate the intermedi- 
ate MW (1000-5000) range, which represents 29% 
of the TOC and thus contributes substantially to 
the carbon balance; and (5) Polymerization may 
occur during ozonation, as suggested by the in- 
crease in the TOC of the intermediate MW frac- 





tion and the increase in the phenolic compounds 
found in this fraction. (See also W88-07783) 
(Lantz-' 

W88-07801 


CONCENTRATION, FRACTIONATION, AND 
CHARACTERIZATION OF ORGANIC MUTA- 
GENS IN DRINKING WA 

National Inst. of Public Health and Environmental 
Hygiene, Leidschendam, The Netherlands. 

nF bibliographic entry see Field 5A. 


MUTAGENIC ACTIVITY OF VARIOUS 

DRINKING WATER TREATMENT 

heel Soe Se ee oe 38 rue du Presi- 

dent Wilson 78239, Le Pecq, F 

L. ty P. Duguet, Y. Courtots, J. P. Bordet, 
J. Mallevialle. 


IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and beggee —e Advances in Chemistry 
Series, No. 214 Chemical Society, 
Washington, Dc. 1987. p 627-640, 4 fig, 7 tab, 36 


Descriptors: *Toxicity, *Water pollution effects, 
*Drinking water, *Water treatment, *Water analy- 
sis, *Ozonation, *Mutagens, *Chlorination, Ad- 

Organic compounds, Ames test, Micro- 
bio —— cain, Statistical studies, Filtration, Ac- 
tivated carbon. 


Mutagenic activity in several treatment alterna- 
tives at a water treatment pilot plant was studied 
Fw one year. Water extracts were completed by 

the adsorption of organics on macroreticular 


iP 

the data. Results showed that: (1) ozone decreased 
or increased mutagenic activity depending on 
treatment conditions; (2) granular activated carbon 
(GAC) filtration was less efficient than ozone; and 
(3) GAC combination and disinfection with chlo- 
ride dioxide was less mutagenic than chlorine treat- 
ment. (See also W88-07783) (Author’s abstract) 
W88-07813 


USERS MANUAL FOR FLOOD EVACUATION 
PLANNING OF WATER AND WASTEWATER 
TREATMENT PLANTS, 


— River Basin Commission, Harrisburg, 


For primary bibliographic entry see Field 5D. 
W88-07849 


INNOVATIVE APPROACHES TO TRANSPOR- 
TATION OF WATER BY TANKER, 

International Association of Independent Tanker 
Owners (Intertanko), Oslo, Norway. 

T. A. Meyer. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of A Interre- 
gional Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 119-135, 1 tab. 


Descriptors: *Water transport, *Water supply de- 
velopment, *Ships, *Oil tankers, *Developing 
countries, Transportation, Economic aspects, Ice- 
bergs, Water resources development, Oily water, 
Water quality, Water demand, Cost analysis, Bal- 
last, Icebergs. 


The possibility of supplying freshwater by tankers 
to developing countries is explored. Since many oil 
tankers must take on ballast for their return jour- 
neys, freshwater may be substituted in place of 
seawater at no additional cost. Due to the econom- 
ic losses suffered by many oil tanker fleets in 
recent years, the prospects for tanker availability in 
the future seem dim. The increased value of oil 
since 1973 and environmental restrictions on bal- 
last water discharges, have led to improved tanker 
cleaning technologies and operations. Cargo tanks 
on the ballast legs should be much cleaner for the 
transportation of freshwater. The infrastructure for 
the loading, discharge and delivery of freshwater is 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


discussed. Intertanko (the International Associa- 
tion of Independent Tanker Owners) has attempted 
to survey available and planned water port facili- 
ties around the world. properties of oil/water 
mixtures are discussed in terms of the environmen- 
tal effects of ballast discharge. Processes for the 
separation of oil/water mixtures, health consider- 
ations, and water quality monitoring of imported 
water are considered. The use of exported water 
for potable purposes, irrigation, industry, and con- 
tingency water is discussed. Tankered water sup- 
= also provide for alternative sources of water 
for desalination. The economics of transporting 
water are considered. The possibility of transport- 
ing ae for freshwater use is discussed. (See 
also W88-07850) (Geiger-PTT) 
W88-07858 


MARITIME TRANSPORTATION OF FRESH 
WATER, 

a Maritime Organization, London 
J. W. Hargreaves. 

IN: Non-Conventional Water Resources Use in 
Deve g Countries. Proceedings of the Interre- 
gional Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 136-147, 2 tab, 3 ref. 


Descriptors: *Water oe yt *Water supply de- 
velopment, *Ballast, tankers, *Developing 
countries, Water quality, Economic aspects, Mar- 
keting, Cost analysis, Transportation, Ships, Cap- 
ital costs, Drinking water, Water use, Water re- 
sources development. 


Water transportation is not a new concept; howev- 
er, there remains a large potential which has yet to 
ye er One of the reasons for not taking up 
this option as a method of providing water is a 
Panga lack of understanding of the feasibility of 
the method. The argument that countries do not 
wish to be dependent on a foreign source is accept- 
ed, but in many ways water is similar to oil in 
terms of economic dependency. The level of de- 
ager of a country on imported freshwater can 
be minimized by good strategic planning. In this 
context im ion should be seen as an additional 
source which can be integrated into any overall 
resource planning strategy. Where a country’s nat- 
ural water resources are dwindling through over- 
use, and there are financial constraints which pre- 
vent massive expenditure on other methods of pro- 
viding water, importation has many advantages. 
Apart from the faancial advantage of not requir- 
ing large investment, importation is a relatively 
simple, low technology, low labor intensive option 
where the client controls the quality and quantity 
requirements and where the onus is on the exporter 
to meet those requirements. (See also W88-07850) 
(Author’s abstract) 
W88-07859 


TRANSPORT OF DRINKING WATER IN SEG- 
REGATED BALLAST T. 


Municipal Waterworks of Rotterdam (The Nether- 


). 
C. Wielenga. 
IN: Non-Conventional Water Resources Use in 
Shoual Sentione, Wilkemetea Proceedings of the Interre- 
lemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 148-159, 
append. 


Descriptors: *Water transport, *Oil tankers, 
*Drinking water, *The Netherlands, *Water treat- 
ment, Water supply development, Ballast, Water 
costs, Transportation, Cost analysis, Water quality, 
Economic aspects, Oily water, Pricing, Potable 
water, Desalination. 


1 fig, 


The port of Rotterdam has two types of water 
available for export by tankers - potable drinking 
water and lower quality freshwater. Water can be 
carried as ballast in segregated ballast tanks or in 
cargo tanks. An example of the costs of carrying 
drinking water in the segregated ballast tanks of 
crude oil tankers is given. The entire process from 
the purchase of the drinking water to the final 
consumer consists of the following steps: purchase 
of water, loading (shifting, storage, pumping, 
delay), transport, unloading (shifting, storage, 
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pumping, delay), post-treatment, and distribution. 
The final costs of drinking water carried in cargo 
tanks are valued at U. S. $2.50 to $3.00/cu m. In 
comparison, the costs of drinking water carried by 
shuttle (tankers used for water transport only) and 
those of desalinated water are valued at $8.00 to 
$8.50/cu m and $4.50 ti $8.00/cu m, respectively. 
(See also W28-07850) (Geiger-PTT) 

W88-07860 


OVERVIEW OF WATER REUSE FOR DEVEL- 
OPING COUNTRIES, 

American Water Works Association Research 
Foundation, Denver, CO. 

For primary bibliographic entry see Field 3C. 
W88-07861 


WASTE-WATER REUSE AND ITS APPLICA- 
TIONS IN WESTERN ASIA, 

Economic and Social Commission for Western 
Asia (ESCWA), Baghdad (Iraq). Natural Re- 
sources, Science and Technology Div., Water Re- 
sources Section. 

For primary bibliographic entry see Field 3C. 
W88-07862 


ANTIGUA (EXPERIENCES WITH TRANSPOR- 
TATION OF WATER BY TANKER), 

Antigua Public Utilities Authority (APUA), St. 
John’s (Antigua). 

S. A. Blackman. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 441-444. 


Descriptors: *Water transport, *Antigua, *Devel- 
oping countries, *Water supply development, 
*Water storage, Storage tanks, Water quality, 
Ships, Water tanks, Water shortage. 


The water resources of Antigua are limited by its 
small size, topography, geological formation, natu- 
ral salinity of some of the geological strata, and the 
variability of the rainfall pattern across the island. 
After the drought of 1984, the government of 
Antigua sought international assistance to cope 
with the water shortage. Four donor agencies 
agreed to ship water on barges to the island. Facili- 
ties for receiving barged water included the 
Crabbs Peninsula, the High Point Dock, the Saint 
John’s Deep Water Harbor and the main beach 
hotels. A storage tank at a former desalination 
plant was used to hold water at the Crabbs Penin- 
sula site. Water at the High Point Dock was 
pumped into a small section of the total distribu- 
tion system. At the Deep Water Harbor, water was 
pumped directly into the distribution system 
through existing four and six-inch pipelines. Sever- 
al hotels made private arrangements for the barg- 
ing of water to their facilities. The Antigua Public 
Utilities Authority (APUA) obtained the services 
of two private organizations to execute the re- 
quired barging exercises. Before each shipment of 
water was received, APUA personnel tested it for 
color, pH, and chlorine residual. Communication 
between ship and shore was essential between the 
pumping and receiving stations. Clear channel and 
mooring markings were also very helpful during 
the barging exercises. Agreement on a standard- 
ized procedure for use in measuring the quantity of 
water delivered was absolutely necessary. AUPA 
experience with barging indicates that it is a viable 
alternative that rivals other non-conventional 
water resources options in cost and flexibility. (See 
also W88-07850) (Geiger-PTT) 

W88-07887 


DOMINICA: CARIBBEAN EXPERIENCES 
WITH TRANSPORTING WATER BY TANKER, 
Central Water Authority, Dominica (W.I.). 

S. C. De Haan. 

IN: Non-Conventional Water Resources Use in 
Developing Countries. Proceedings of the Interre- 
gional Seminar, Willemstad, Curacao, Netherlands 
Antilles, April 22-28, 1985. p 445-450, 1 fig. 
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Descriptors: *Water transport, *Tankers, *Domini- 
ca, *Water supply developmnet, *Drinking water, 
Water costs, Project planning, Developing coun- 
tries, Potable water, Feasibility studies. 


The island of Dominica in the Caribbean has 
become a source of water for export by tankers or 
barges since a facility for this purpose was recently 
constructed on the island. During the wet season 
the island receives rainfall almost every day. Even 
during the dry season it rains regularly, giving the 
island a surplus of freshwater. Several deep water 
areas exist around the island making it possible for 
vessels to berth near the shore. This decreased the 
cost of pumping water onto vessels as shorter 
pipelines are required. The drinking water supply 
of Roseau and surrounding areas provide most of 
the water for export. The system operates by grav- 
ity but several variables affect the cost of water 
transport by tankers. The most critical of these are: 
distance between loading port and discharge port; 
controlling water depth and mode of transport 
used; matching volumes and tankerage for full 
equipment utilization; and timing and duration of 
the project. The feasibility of using the Padu elec- 
tric power station in the Roseau Valley for export- 
ing water should be examined. (See also W88- 
07850) (Geiger-PTT) 

W88-07888 


MEDITERANEAN AREA: EXPERIENCES 

WITH SHIPPING FRESH WATER, 

Societe du Canal de Provence (France). 

F. Bonifacio. 

IN: Non-Conventional Water Resources Use in 

Developing Countries. Proceedings of the Interre- 
ional inar, Willemstad, Curacao, Netherlands 


gi 
Antilles, April 22-28, 1985. p 451-454. 


Descriptors: *Water transport, *France, *Mediter- 
ranean countries, *Drinking water, *Water supply 
development, Potable water, Evaluation, Feasibili- 
ty studies, Water quality, Tankers, Oily water, 
Water costs, Water demand, Ballast. 


The experience acquired by the Port of Marseilles 
Authority (PMA) and the Canal of Provence Au- 
thority (CPA) of France in shipping freshwater 
throughout the Mediterranean is discussed. Water 
exporting operations took place in 1983 when 
1,300, cu m of freshwater were shipped by 
tanker out of Marseilles harbor to Tarragona in 
Spain for the EMPETROL Refinery. The PMA 
and the CPA could guarantee regular supplies of 
water from the French Alps. EMPETROL, for its 
part, supplied a shuttle vessel, a tanker of 92,790 
dwt. The quality of the water did not vary during 
transport and when mixed with local water provid- 
ed a better average mix. Such shipped supplies 
cculd become viable os to countries that 
have water shortages. Water transport can be used 
as an additional source of supply for countries that 
rely on desalination for freshwater. Imported 
water could be used during times of desalination 
plant shutdowns due to failure of equipment or 
routine maintenance. The PMA and the CPA are 
prepared to assist countries in finding solutions to 
their water supply problems. (See also W88-07850) 


(Geiger- 
W88-07889 


FACTORS PREDISPOSING TO LEGIONELLA 
PNEUMOPHILA COLONIZATION IN RESI- 
DENTIAL WATER SYSTEMS, 

Veterans Administration Medical Center, Pitts- 
oe PA. Special Pathogens Section. 

T. C. Lee, J. E. Stout, and V. L. Yu. 

Archives of Environmental Health AEHLAV, 
Vol. 43, No. 1, p 59-62, January/February 1988. 1 
tab, 10 ref. 


Descriptors: *Microorganisms, *Microbiological 
studies, *Public health, *Bacterial analysis, *Im- 
paired water quality, *Domestic water, *Potable 
water, *Water management, *Metropolitan’ water 
management, *Temperature effects, Legionella 
pneumophila colonization, Residential water sys- 
tems, Pennsylvania, Urban areas, Suburban areas, 
Legionnaire’s disease. 


Fifty-five homes in the Pittsburgh area were sur- 
veyed for the presence of Legionella pneumophila 


colonization. Hot water tanks, faucets, and shower- 
heads were sampled. Six homes yielded L. pneu- 
mophila within the water distribution system. 
Lower water temperatures (< 48.8 C) within the 
hot water system were significantly associated 
with the presence of L. pneumophila colonization. 
A similar association was found for electric heat- 
ers; however, this association may be an indirect 
one. Water temperatures in electrically heated 
tanks were significantly lower than in gas-heated 
tanks. City residents were also more likely to be 
colonized than suburban residences. Because acqui- 
sition of Legionnaire’s disease in the community 
has been linked to colonization of the water sup- 
plies in the homes of affected patients, these find- 
ings may have clinical implications for susceptible 
individuals residing in homes with water supplies 
colonized by L. pneumophila. (Author’s abstract) 
W88-07941 
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BACTERIOLOGICAL CONTAMINATION OF 
WATER IN RURAL AREAS: AN INTERVEN- 
TION STUDY FROM MALAWI. 
Dept. of Pediatrics, Linkoping University Hospi- 
tal, S-581 85 Linkoping, Sweden. 

R. U. M. Lindskog, and P. A. Lindskog. 

Journal of Tropical Medicine and Hygiene, Vol. 
91, No. 1, p 1-7, February 1988. 2 fig, 5 tab, 19 ref. 


Descriptors: *Bacteria, *Water supply, *Public 
health, *Water pollution treatment, *Drinking 
water, *Rural areas, *Malawi, *Water quality, 
*Coliforms, Streptococcus, Well water, Spring 
water, Riparian waters, Water conveyance, Rain- 
fall intensity, Surface waters. 


The bacteriological quality of drinking water 
sources and of stored household water was exam- 
ined in a rural area of Malawi, before and after 
improvement of the method of water supply. 
Among the traditional water sources, water quality 
was better in springs than in wells and rivers. 
During the rainy season, there was a considerable 
deterioration of water quality, which was most 
pronounced in wells. The improved water supply 
system consisted of piped, untreated surface water 
from an uninhabited mountain area. This water 
contained a mean value of $4 fecal coliforms per 
100 mL which can be regarded as acceptable in 
this setting. During collection of drinking water 
and during household storage, there was consider- 
able contamination, which mirrored the unhy- 
gienic environment. Contamination was worse 
during the rainy season than during the dry season. 
Technical interventions aimed at improving water 
supply in rural areas of developing countries will 
probably not become effective unless combined 
with comprehensive health education programmes 
for the population concerned. (Author’s abstract) 
W88-06847 


BIRCH LEAF PROCESSING AND ASSOCIAT- 
ED MACROINVERTEBRATES IN AN ACIDI- 
FIED LAKE SUBJECTED TO LIMING, 

Bergen Univ. (Norway). Zoological Museum. 

A. Fjellheim, and G. G. Raddum. 

Hydrobiologia HYDRBS8, Vol. 157, No. 1, p 89-94, 
January 8, 1988. 4 fig, 1 tab, 26 ref. 


Descriptors: *Water quality control, *Lakes, 
*Acidic water, *Lime, *Invertebrates, *Leaves, 
Litter, Lake Store Hovvatnet, Lake Lille Hovvat- 
net, Norway, Detritus, Neutralization, Midges, 
Aquatic insects, Insects, Benthos, Organic matter, 
Grazing, Decomposition. 


Bags of birch leaf litter were placed in an acid lake 
(Lille Hovvatnet, pH 4.3-4.7) and in an acid lake 
which was limed (Store Hovvatnet, pH variable 
according to site) and left for 2 years. No signifi- 
cant differences in decomposition rates between 
the various localities at the same depth were no- 
ticed. Weight loss was greatest during the first 
year, about 35-55%. Decomposition was more 
rapid at the 2-m depth (57-69% loss after 2 years) 
than at the 5-m depth (44-55% loss after 2 years). 
The initial energy content of the leaves was about 
5 cal per mg dry weight. After two years of 


exposure this was reduced to about 4 cal per mg 
dry weight, with no significant differences be- 
tween the limed and the untreated localities. Chor- 
onomids were the most numerous of the macroin- 
vertebrates found in the litter bags and benthic 
samples; Tanytarsus pallidicornis, Ablabesmyia 
spp., Psectrocladius sordidellus, and P. septentrion- 
is dominated. Only one ephemeropteran, 
tophlebia vespertina, was found. Slow leaf degra- 
dation was attributed to a poor population of detri- 


* tus grazers even after liming. Liming must be 


continued for a long time to allow immi 
species to colonize and begin to process | 
Cassar 


W88-06914 


ting 
litter. 


ZOOPLANKTON OF A SMALL TROPICAL 
RESERVOIR (SOLOMON DAM, NORTH 
QUEENSLAND), 

James Cook Univ. of North Queensland, Towns- 
ville (Australia). Dept. of Botany. 

P. R. Hawkins. 

Hydrobiologia HYDRB8, Vol. 157, No. 2, p 105- 
118, January 15, 1988. 6 fig, 2 tab, 37 ref. 


Descriptors: *Limnology, *Aeration, *Water pol- 
lution control, *Environmental effects, *Lakes, 
*Reservoir operation, *Tropical regions, *Zoo- 
plankton, Solomon Dam, Australia, Invertebrates, 
Water temperature, Temperature, Cyanophyta, 
Copepods, Cladocera, Rotifers, Copper sulfate, Al- 
gicides, Algae, Aeration. 


A total of 54 zooplankton species were identified 
during sampling in Solomon Dam, on an island off 
the east coast of Australia. Rotifera were the most 
diverse taxonomic group (35 species), followed by 
Cladocera (13 species) and Copepoda (2 species). 
However, rotifers were of minor importance ni- 
merically, except in winter at water temperatures 
< 25 C. The copepod Mesocyclops notius was the 
only copepod present in the reservoir, and it was 
present perennially. This species was the dominant 
zooplankter because the adults were the largest 
organisms present and the species was frequently 
the most abundant. The age structure varied sea- 
sonally, with the ratio of nauplii to adults increas- 
ing at the beginning of winter mixing. Cladocerans 
were typical of an open water tropical zooplankton 
assemblage. Those appearing in highest densities 
were Ceriodaphnia cornuta, Moina micrura, Dia- 
phanosoma sarsi, and Daphnia lumholtzi. Treat- 
ment of the reservoir water with copper sulfate 
(1.7 mg/liter Cu) to control algae killed almost all 
the invertebrate plankton. The first to appear, 14 
days after the treatment, was the rotifer Bra- 
chionus calyciflorus. After a month cladocerans 
and copepods displaced the pioneer rotifer. Artifi- 
cial aeration, which eliminated the large seasonal 
differences in water temperature, changed the pop- 
ulation dynamics, as did reservoir flushing. Aer- 
ation also caused increases in diatom population 
and decreases in cyanobacteria, which in turn in- 
creased zooplankton density. (Cassar-PTT) 
W88-06915 


PCB AVAILABILITY ASSESSMENT OF RIVER 
— USING CAGED CLAMS AND 
Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

C. P. Rice, and D. S. White. 

Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 4, p 259-274, April 1987. 7 
fig, 5 tab, 35 ref. 


Descriptors: *Dredging, *Polychlorinated biphen- 
yls, *River sediments, *Bioaccumulation, *Clams, 
*Minnows, *Contaminants, *Water pollution con- 
trol, Bioavailability, On-site tests, Metabolism, Or- 
ganic compounds, Bottom sediments, Monitoring, 
Tissue analysis, Aroclor, Shiawasse River, Michi- 
gan. 


The effects of dredging to remove sediments con- 
taminated with polychlorinated biphenyls (PCBs) 
were studied in South Branch of the Shiawassee 
River in south-central Michigan. Caged fingernail 
clams, Sphaerium striatinum (Lamarck), and fat- 
head minnows, Pimephales promelas Rafinesque, 





were used to monitor the bioavailability of PCBs, 
and these data were com) with changes in 
water column concentrations before dredging, 
and up to six months after dredg- 
leted. Monitoring of water, clams 
and fish during dredging confirmed that si; t 
amounts of PCBs were released from the sedi- 
ments. At all locations downstream and in the area 
of the dredging, there were increases in the avail- 
ability of PCBs for at least six months. PCB con- 
centrations in clams and fish in the dredged zone 
increased from 64.5 to 87.95 micrograms/g dry 
weight and from 13.82 to 18.30 micro; g dry 
weight, respectively, after dredging. Downstream 
(11 km), post-dredge uptake was also higher; how- 
ever, clams showed less uptake than fish. This 
implied different uptake routes for the two orga- 
nisms. There was no noticeable change in total 
PCB concentration in the water after dredging. In 
situ experiments were run to determine uptake 
curves and time to uptake equilibrium for both 
clams and fish. Results of tests for equilibrium 
y aoe by fathead agreed with literature values. 
take maxima occurred within 20 to 30 d. For 
pe maximum uptake for Aroclor 1242 occurred 
after 9 d. Log bioconcentration factors for clams 
ranged from 2.6 to 4.5 for Aroclor 1242 and from 
3.0 to 4.4 for Aroclor 1254; for fish, they ranged 
from 3.0 to 4.4 for Aroclor 1242 and from 4.5 to 
5.5 for Aroclor 1254. (Author’s abstract) 
W88-06938 


REGULATED FLUSHING IN A GRAVEL-BED 
RIVER FOR CHANNEL HABITAT MAINTE- 
NANCE: A TRINITY RIVER FISHERIES, 
Battelle Memorial Inst., Denver, CO. Dept. of 
Environmental Sciences. 

R. W. Nelson, J. R. Dwyer, and W. E. Greenberg. 
Environmental Management EMNGDC, Vol. 
No. 4, p 479-493, August 1987. 3 fig, 3 tab, 33 ref. 


Descriptors: *Flushing, *Channel scour, *Channel 
morphology, *Fisheries, *Streamflow, *Dam ef- 
fects, *Spawning, Channel loss, Stream improve- 
ment, Fish, Flood peak, Erosion, Salmon, Trout, 
Sedimentation, Trinity River, Trinity Dam, Lewis- 
ton Dam, California. 


The operation of Trinity and Lewiston Dams on 
the Trinity River in northern California in the 
United States, combined with severe watershed 
erosion, has jeopardized the existence of prime 
salmonid fisheries. Extreme streamflow depletion 
and stream sedimentation below Lewiston have 
resulted in heavy accumulation of coarse sediment 
on riffle gravel and filling of streambed pools, 
causing the destruction of spawning, nursery, and 
overwintering habitat for pees chinook salmon 
(Salmo gairdnerii) and steelhead trout (Oncorhyn- 
chus tschawytscha). Proposals to restore and main- 
tain the degraded habitat include controlled one- 
time remedial peak flows at annual maintenance 
peak flows designed to flush the spawning gravel 
and scour the banks, deltas, and pools. The criteria 
for effective channel restoration or maintenance by 
streambed flushing and scouring were examined 
here, as well as the mechanics involved. The liabil- 
ities of releasing mammoth scouring-flushing flows 
approximating the magnitude that preceded reser- 
voir construction make this option unviable. The 
resulting damage to fish habitat established under 
the postproject streamflow regime, as well as 
damage to human settlements in the floodplain, 
would be unacceptable, as would the opportunity 
costs to hydroelectric and irrigation water users. 
The technical feasibility of annual maintenance 
flushing flows depends upon associated mechanical 
and structural measures, particularly instream 
maintenance dredging of deep pools and construc- 
tion of a sediment dam with a limited useful eco- 
nomic life, combined with tual maintenance 
ee questionable. (Author’s abstract) 
W88-06965 


DETERMINING REGIONAL WATER QUAL- 
AND THEIR ECOLOGICAL 


Regional Air Pollution Control Agency, PO Box 
972, Dayton, OH 45422. 

For primary bibliographic entry see Field 7C. 
W88-06967 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


MANAGEMENT STRATEGY FOR ACIDIC 
DEPOSITION IN WESTERN AND NORTHERN 


CANADA, 
Alberta Diet of Environment, Edmonton. 
on a bibliographic entry see Field 5B. 


ANAEROBIC DEGRADATION OF ALKYLAT- 
ED BENZENES IN DENITRIFYING 


LABORA- 
TORY AQUIFER COLUMNS, 
Swiss Federal Inst. for Water Resources and 
Water Pollution Control, EAWAG, 6047 Kastan- 
ienbaum, Switzerland. 
E. P. Kuhn, J. Zeyer, P. Eicher, and R. P. 
—— 

—_ and Environmental Microbiology 
AEMIDF, Vol. 54, No. 2, p 490-496, February 
1988. 5 fig, 3 tab, 40 ref. European Cooperation for 
Scientific and Technical Research Project COST 
641. 


Descriptors: *Water pollution treatment, *Ground- 
water pollution, *Toluene, *Aquifers, *Xylenes, 
*Mineralization, *Anaerobic conditions, *Biode- 

*Microbial degradation, Microorga- 
nisms, Carbon radioisotopes, Organic compounds, 
Isotope studies, Oxidation. 


Toluene and m-xylene were rapidly mineralized in 
an anaerobic laboratory aquifer column operated 
under continuous-flow conditions with nitrate as 
an electron acceptor. The oxidation of toluene and 
m-xylene was coupled with the reduction of ni- 
trate, and mineralization was confirmed by trap- 

ping 14CO2 evolved from 14C-ring-labeled sub- 
strates. Substrate degradation also took place when 
nitrous oxide replaced nitrate as an electron accep- 
tor, but decomposition was inhibited in the pres- 
ence of muleceer oxygen or after the substitution 
of nitrate by nitrite. m-xylene-adapted micro- 
organisms in the aquifer column degraded toluene, 
benzaldehyde, benzoate, m-toluylaldehyde, m-to- 
luate, m-cresol, and p-hydroxybenzoate but were 
unable to metabolize naphthalene, meth- 
ylcyclohexane, and 1,3-dimethylcyclohexane. Iso- 
tope-dilution experiments suggested benzoate as an 
intermediate formed during anaerobic toluene me- 
tabolism. The finding that the highly water-soluble 
nitrous oxide served as electron acceptor for the 
anaerobic mineralization of some aromatic hydro- 
carbons may offer attractive options for the in situ 
restoration of polluted aquifers. (Author’s abstract) 
W88-07011 


TRANSFER AND EXPRESSION OF MESOPHI- 
LIC PLASMID-MEDIATED DEGRADATIVE 


CAPACITY IN A PSYCHROTROPHIC BACTE- 


RIUM, ; 

Waterloo Univ. (Ontario). Dept. of Biology. 

R. J. Kolenc, W. E. Inniss, B. R. Glick, C. W. 
Robinsun, and C. I. Mayfield. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 3, p 638-641, March 1988. 
3 fig, 1 tab, 33 ref. 


Descriptors: *Water pollution treatment, *Water 
pollution control, *Wastewater treatment, *Genet- 
ic engineering, *Biodegradation, *Microbial degra- 
dation, *Psychrotrophic bacteria, *Bacterial physi- 
ology, *Microbiological studies, Plasmids, Aro- 
matic compounds, Organic compounds, Enzymes. 


A psychrotrophic bacterium, originally isolated 
from a natural aquatic environment, was character- 
ized and identified as Pseudomonas putida Q5 for 
use as a representative recipient for biodegradative 
genes from a mesophilic microorganism. The TOL 
plasmid pWWO of the mesophile P. putida PaW1 
was successfully transferred by conjugation to the 
naturally isolated psychrotroph P. putida Q5, as 
shown by plasmid analysis by agarose gel electro- 
phoresis. Expression of the genes encoded by the 
mesophilic TOL plasmid in the psychrotroph was 
shown by the fact that the transconjugant (de- 
signed P. putida Q5ST) had the capacity to degrade 
and utilize toluate (1,000 mg/liter) as a sole source 
of carbon at temperatures as low as 0 deg C. 
Comparison of growth rates over a wide tempera- 
ture range (0 to 30 deg C) indicated that the 
physiological activity of the transconjugant was 
not reduced and that the plasmid DNA from the 
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mesophile and its encoded enzymes functioned ef- 
fectively in the psychrotroph at temperatures well 
below those at which the mesophile could grow. 
The production and demonstrated functioning of 
P. putida QST illustrates the possibility of develop- 
ing specific degradative capacities in bacteria 
which can readily function at low temperatures in 
chemically contaminated environments or in indus- 
trial wastewater treatment systems. (Author’s ab- 


stract) 
W88-07017 


PLANNING MODEL FOR. OPTIMAL CON- 
TROL OF SALTWATER INTRUSION, 

Humboldt State Univ., Arcata, CA. Dept. of Envi- 
ronmental Resources Engineering. 

For primary bibliographic entry see Field 4B. 
W88-07044 


GROUNDWATER CONTAMINATION BENE- 
FIT-COST ANALYSIS METHODOLOGY, 

Jones and Henry Engineers Ltd., Toledo, OH. 
K. K. Wolka, and T. A. Austin. 

Journal of Water Resources Planning and 
Management(ASCE) JWRMDS, Vol. 114, No. 2, p 
210-222, March 1988. 5 fig, 3 tab, 23 ref. 


Descriptors: *Water pollution control, *Water pol- 
lution treatment, *Model studies, *Cost-benefit 
analysis, *Groundwater pollution, *Path of pollut- 
ants, Public health, Hydraulic permeability, Epide- 
miology, Statistical methods, Mathematical studies, 
Groundwater movement, Cleanup. 


A procedure for estimating benefits associated 
with the cleanup of groundwater contamination 
was proposed. The first step in this procedure is 
development of a joint probability distribution of 
contaminant concentration and duration of expo- 
sure at a specified location X. A computer model 
using the turning bands method to generate spatial- 
ly-varying, but correlated hydraulic conductivity 
fields and a groundwater flow/mass transport 
computer program to move the contaminant 
downstream was used to construct the probability 
distribution. The second step is involved with the 
formation of a joint incidence fraction distribution 
of test organism response to various contaminant 
concentration and duration of exposure levels at 
the specific location. The sum of the products of 
the joint probability and incidence fraction distri- 
bution values for various contaminant concentra- 
tion and duration exposure levels are multiplied by 
the number of organisms exposed at the specified 
location in order to estimate benefits resulting from 
a groundwater cleanup effort. (Author’s abstract) 
W88-07046 


SOUTH CAROLINA’S DIKED TIDAL WET- 
LANDS: THE PERSISTING DILEMMAS, 

South Carolina Univ., Columbia. Dept. of Govern- 
ment and International Studies. 

M. E. Tompkins. 

Coastal Management, Vol. 15, No. 2, p 135-155, 
1987. 5 fig, 5 tab, 35 ref, append. 


Descriptors: *South Carolina, *Coastal waters, 
*Wetlands, *Recreation, *Management planning, 
Public waters, Water resources development, Estu- 
aries, Rice, Waterfront, Mosquito control. 


South Carolina has a significant stock of diked 
coastal wetlands, dating from the days of rice 
culture before the Civil War. A survey of those 
parties, claiming, managing, or controlling these 
sites along the entire South Carolina coast reveals 
that many continue to be used for waterfowl hunt- 
ing, with management practices becoming more 
intensive than they were when partial data were 
gathered a decade ago. It also suggests that most of 
the acreage involved is located in large fields, 
where management is more difficult and mosquito 
control problems are more likely. This survey also 
indicates that public access is limited, but that 
there is evidence of continuing conflict over own- 
ership. This situation creates a persisting dilemma 
for coastal zone management, shaping conflicts 
between alternative strategies for the use of natural 
systems. (Author’s abstract) 
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MANAGEMENT OF THE RIVER RHINE, 
For primary bibliographic entry see Field 6B. 
W88-07065 


EQUILIBRIUM MODELS FOR SEASONAL 
DYNAMICS OF PLANKTON BIOMASS IN 
FOUR OLIGOTROPHIC LAKES, 
British Columbia Univ., Vancouver. 
Animal Resource Ecology. 

For primary bibliographic entry see Field 2H. 
W88-07086 


Inst. of 


REDUCING GROUNDWATER POLLUTION 
BY TOXIC SUBSTANCES: PROCEDURES AND 
POLICIES, 

Water Resources Research Center, University of 
Arizona, Tucson, Arizona. 

M. Waterstone. 

Environmental Management EMNGDC, Vol. 11, 
No. 6, p 793-804, November 1987. 5 tab, 39 ref. 


Descriptors: *Cleanup, *Coastal estimate, *Man- 

— planning, *Water quality control, Bp 
disposal, *Groundwater pollution, *Risks, Land: 

fills, Industrial wastes, New Jersey, Public opinion. 


A new concept of risk estimation is shown to 
produce more accurate and credible risk analyses 
for planning proper hazardous waste disposal. Two 
interrelated components of the waste disposal 
problem are (1) cleaning up abandoned disposal 
sites that pose actual or potential threats to water 
supplies and (2) planning future waste disposal sites 
and management. Cleanup costs have been estimat- 
ed at up to $400 billion, whereas only $8.5 billion is 
presently available. Similarly, personnel, accepta- 
ble sites, and money are limited, requiring assign- 
ment of priorities. The method presented in this 
article is based onthe concept of net risk, which 
considers both the objective risk as well as the 
response capability. It is applied to 212 municipali- 
ties in southern New Jersey. Measures of objective 
risk include vulnerability of source aquifer, total 
population and population change, vulnerable pop- 
ulation (age considerations), and existing hazardous 
waste sites. The indicators for response capability 
are knowledge regarding the problem of drinking 
water contamination and the level of hazard 
awareness, knowledge of options available for 
dealing with toxic contamination of groundwater 
drinking supplies, actual response to similar situa- 
tions in the past, and ability to implement adequate 
responses. Finally, the relationships between risk 
credibility and public perceptions of procedural 
fairness and equity are examined as these factors 
bear on the institutional aspects of implementing 
policies for site cleanup and/or facility siting. 


W88-07102 


FSC OIL POLLUTION RESEARCH UNIT--THE 
1980S AND BEYOND, 

Oil Pollution Research Unit, Orielton Field 
Centre, Pembroke, Dyfed SA71 5EZ. 

B. Dicks. 

Biological Journal of the Linnean Society 
BJLSBG, Vol. 32, No. 1, p 111-126, September 
1987. 2 tab, 53 ref. 


Descriptors: *Water pollution effects, *Oil spills, 
*Petroleum, *Estuaries, *Coastal waters, *Oil Pol- 
lution Research Unit, *Great Britian, Societies, 
Research, Oil pollution, Education, Conservation. 


Research into the effects of oil contamination in 
estuaries and coastal waters has been the funda- 
mental aim of Oil Pollution Research Unit since its 
inception in 1967. The development of the Unit’s 
research program has taken place in response to 
the needs of government and industry. In recent 
years it includes moves into the international field 
and away from solely oil and marine projects. The 
accumulated research and educational experience 
has wide applications in future environmental mon- 
itoring, management and protection. Historically 
the research work of the Unit has been concentrat- 
ed in the field. Although laboratory experimenta- 


tion can provide valuable information regarding 
the effects of oil on marine organisms under con- 
trolled conditions, the philosophy is that effects on 
complex ecosystems can best be understood by 
study within these systems. This approach contin- 
ues to form the basis of the major portion of the 
work, but laboratory analytical facilities and back- 
up programs have been developed to complement 
and extend the range of the field studies. A small 
but increasing proportion of the Unit’s work has 
nothing to do with oil. The mid-70s saw a marked 
diversification of coastal surveys into the conserva- 
tion field. The NCC has given the Unit consider- 
able support for studying and evaluating coastlines 
which have been or may be pro as Marine 
Nature Reserves under the terms of the 1981 Wild- 
life and Countryside Act. The approach has been 
to survey intertidal and subtidal areas for habitat 
and species distributions, evaluating conservation 
interest on criteria such as diversity, rarity, repre- 
sentativeness and fragility. Over the last five years 
much of the work has taken place in inlets of the 
south and west coasts of Britain. This work has led 
to the development of management plans for 
marine reserves for a number of areas. (Alexander- 


PTT) 
W88-07128 


APPLICATION OF MEMBRANES IN ENVI- 
RONMENTAL PROTECTION, 

Institute of Environmental Chemistry, Chinese 
Academy of Science, P.O. Box 934, Beijing, China. 
For primary bibliographic entry see Field 5D. 
W88-07218 


OVERVIEW OF LANDFILL BOTTOM LINER 
HYDRAULICS, 

Department of Civil Engineering, University of 
Patra, Patra, Greece. 

For primary bibliographic entry see Field 5E. 
W88-07277 


PLANNING OF URBAN BEST MANAGEMENT 
PRACTICES, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 6A. 
W88-07285 


EFFECTS OF VARIABLE DISCHARGE 
SCHEMES ON DISSOLVED OXYGEN AT A 
HYDROELECTRIC STATION, 
RMC-Environmental Services, 1921 River Road, 
P.O. Box 10, Drumore, Pennsylvania 17518. 

D. Mathur, E. S. McClellan, and S. A. Haney. 
Water Resources Bulletin WARBAQ, Vol. 34, No. 
1, p 159-167, February 1988. 9 fig, 3 tab, 2 ref. 


Descriptors: *Discharge flow, *Dissolved oxygen, 
*Hydroelectric power, *Water quality, *Chemical 
properties, *Water temperature, Meteorological 
factors, Oxygen depletion, Peaking plants, Run-of- 
the river plants, Susquehanna River, Maryland. 


The effects of variable discharges during the 
summer on the dissolved oxygen )) content and 
water temperature upstream and downstream of 
the Conowingo Hydroelectric Power Station (Sus- 
quehanna River, Maryland) were investigated. The 
DO dynamics are controlled primarily by metero- 
logical factors that are independent of the mode of 
hydrostation operation. D& stratification occurred 
during the summer in Conowingo Pond, but ther- 
mal stratification was not observed. The magnitude 
and duration of off-peak discharges including a 
run-of-the-river operation did not affect DO strati- 
fication in Conowingo Pond; little vertical mixing 
occurred. However, strong winds and/or high 
river flows temporarily destroyed DO stratifica- 
tion. The run-of-the-river operation or off-peak 
continuous discharge schemes did not provide 
better DO conditions downstream of the hydrosta- 
tion than the peaking operation with intermittent 
off-peak releases, (Author’s abstract) 

W88-07289 


ALTERNATIVE TO WATER POLLUTION 
CONTROLS, 


Villanova Univ., PA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 6F. 
W88-07292 


REMOVAL OF ORGANICS FROM LEACHATE 
BY THE COMBINED PROCESS OF A FACUL- 
TATIVE PRE-TREATMENT POND AND AN 
AERATED LAGOON AT A SEA-BASED SOLID 
WASTE DISPOSAL 

Osaka City Inst. of Public Health and Environ- 
mental Sciences (Japan). 

For primary bibliographic entry see Field 5D. , 
W88-07330 


ATTENUATION OF UNDERGROUND WATER 
CONTAMINATION IN A VINASSE CLAY- 
LINED : 

Dept. of Chemical Engineering, Sao Paulo Univer- 
sity, P.O. Box 8178, Sao Paulo, SP, 01000, Brazil. 
For primary bibliographic entry see Field SD. 
W88-07341 


STRETCHING THE SYSTEM: THE CHAL- 
LENGE OF GROUNDWATER PROTECTION, 
Resources for the Future, Inc., Washington, DC 

R. W. Fri. 

Journal Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 3, p 300-304, March 1988. 


Descriptors: *Groundwater pollution, *Environ- 
mental protection, *Regulations, *Environmental 
control, Nonpoint pollution sources, Water pollu- 
tion sources, nomic aspects, Legal aspects. 


In this commentary, it is asserted that today’s 
environmental management problems are scientifi- 
cally vastly more complicated than those encoun- 
tered in the early = of the U.S. Environmental 
Protection Agency. roblems have changed in 
such fundamental ways be they raise questions as 
to whether our current system of law and regula- 
tion can work effectively-or credibly. These prob- 
lems may even exceed the limits of our current 
ability to understand them scientifically, economi- 
cally, or politically. To illustrate these points, three 
emerging water pollution problems are examined 
through the eyes of a scientist, an economist, and a 
politician, namely, point source pollution, nonpoint 
source pollution, and groundwater pollution. 
(Sand-PTT) 

W88-07415 


pai WATER ACT: NPDES PERMIT STRAT- 


J. M. Zorc, C. L. Rissetto, G. B. Cohen, and R. L. 

Raider. 

Journal Water Pollution Control Federation 

oa Vol. 60, No. 3, p 309-315, March 1988. 
ref. 


Descriptors: *Water pollution control, *Clean 
Water Act, *Legal aspects, Standards, Permits, 
Regulations, Federal jurisdiction, State jurisdic- 
tion. 


Clean Water Act (CWA) compliance, judicial and 
administrative enforcement actions have been 
made easier to prosecute, and their results signifi- 
cantly more costly to permitees, by the recent 
passage of the Water Quality Act of 1987 (WQA). 
Methods exist to deal with — rior (and 
current) National Pollutant Discharge Elimination 
System (NPDES) permit exceedance events and 
significantly avoid circumstances of future non- 
compliance, while achieving meaningful cost sav- 
ings. States increasingly share in directing CWA 
permitting and enforcement. Congress, consistent 
with prevailing notions of federalism, authorized 
states to assume the NPDES permitting authority 
after certain prescribed standards were met. The 
Environmental Protection Agency (EPA), even 
after NPDES delegation to a state, continues to 
have permit review and enforcement roles. This 
duality has raised several important problems, in- 
cluding the extent to which EPA can second-guess 
a state agency. (Sand-PTT) 
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SIMULATED RESPONSE OF AN ACIDIC ADI- 
RONDACK LAKE WATERSHED TO VARIOUS 
LIMING MITIGATION STRATEGIES, 

+ yee and Policy Associates, Inc., Washington, 


J. E. Davis, and R. A. Goldstein. 
Water Resources Research WRERAO, Vol. 24, 
No. 4, p 525-532, April 1988. 9 fig, 46 ref. 


Descriptors: *Model studies, *Limnology, *Water- 
sheds, *Water quality, *Liming, *Adirondacks, 
Hydrogen ion concentration, Alkaline water, 
Water chemistry, Catchment areas, Lakes, Woods 
Lake, Aluminum, Acid rain effects. 


The Integrated Lake Watershed Acidification 
Study model was modified to accept pulse inputs 
of calcium carbonate dry deposition on user-speci- 
fied dates and over selective areas of the Woods 
Lake watershed. Responses at the lake outlet and 
in several soil horizons in the catchment were 
simulated for various liming scenarios comparing 
separate applications to both lake and land sur- 
faces, during both spring and winter seasons, and 
at two different dose levels over the land area. The 
direct lake — was characterized by large, 
i i ort-duration increases in lake outlet 
pH and alkalinity, attributable to a sudden influx of 
alkaline material that quickly flushed through the 
aquatic system. The terrestrial application was 
characterized by lower magnitude, more gradual 
and longer duration increases in both lake outlet, 
and soil pH and alkalinity, attributable to enhance- 
ment of the base saturation at soil cation exchange 
sites. Inorganic aluminum concentrations, a con- 
cern with respect to fishery health, were only 
temporarily reduced following the lake applica- 
tion, while dramatic reductions were sustained for 
several decades following the terrestrial applica- 
tion; this suggests terrestrial liming slows the rate 
of chemical weathering and leaching of aluminum. 
The seasonal timing of the lime ceplivatinn signifi- 
cantly affected the magnitude and duration of the 
response in the lake application, but not in the land 
treatment, suggesting that the effectiveness of land 
treatment may not d on seasonal flow dy- 
namics. In addition, this indicates that mean hy- 
draulic residence time may have certain limitations 
as an indicator of the retention time of chemical 
species introduced to an entire watershed, depend- 
ing on the extent to which the land catchment 
influences adjacent water chemistry. These results 
suggest that for lakes and streams having short 
retention times, liming part or all of the land 
catchment might be advantageous to liming only 
the lake as a means of mitigating lake acidity. This 
conclusion and the —— for concurrent mitiga- 
tion of terrestrial effects employing land catchment 
liming requires further experimental study. (Au- 
thor’s abstract) 
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APPLICATION OF NONLINEAR OPTIMIZA- 
TION TO WATER QUALITY, 
Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 

D. H. Burn, and E. A. McBean. 

Applied Mathematical Modeling AMMODL, Vol. 
11, Lrg 6, p 438-446, December 1987. 1 fig, 5 tab, 
15 ref. 


Descriptors: *Decision making, *Water pollution 
prevention, *Water quality, *Uncertainty, *Opti- 
mization, *Wastewater treatment, *Mathematical 
models, Mathematical studies, Pollution load. 


Two formulations for nonlinear optimization (mini- 
mize variance and fractile programming formula- 
tions) are presented for the solution of water qual- 
ity planning problems. The optimization algo- 
rithms were applied to the problem of determining 
the optimal waste removal to mitigate the deleteri- 
ous impacts of the waste discharges on the dis- 
solved oxygen concentration in the Schuylkill 
River. The pollutant loading and transport in the 
stream were considered as random variables with 
the first two moments of the resulting distributions 
included in the models. The alternative model for- 
mulations would allow a decision maker to select 
the model interpretation that best suits the decision 
maker’s preference. The trade-offs would allow the 
decision maker to choose between conflicting ob- 
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jectives, such as cost and the mean water quality 
level attained in the system. (Freidmann-PTT) 
W88-07492 


MATHEMATICAL MODEL FOR LEAK LOCA- 
TION IN PIPELINES, 

tt of Mechanical Engineering, Cairo 
University. 
A. H. A. Baghdadi, and H. A. Mansy. 
Applied Mathematical Modeling, Vol. 12, No. 1, p 
25-30, February 1988. 9 fig, 1 tab, 16 ref. USAID 
contract nos. NE-C-1291 and 263-0061-C00-1001- 
00. 


Descriptors: *Leakage, *Pipelines, *Conveyance 
structures, Mathematical models, Water transport, 
Structural behavior, Structural models, Pipes. 


A method for leak detection in pipelines is based 
on a unidimensional flow analysis. The theoretical 
findings have been verified experimentally for two 
different hole geometries (circular and rectangu- 
lar). The comparison between theory and experi- 
ment confirms the physical realism of the mathe- 
matical model. The accuracy in calculating the 
leak position is estimated to be less than a few 
percent for the different hole geometries in ques- 
tion. ——— this work was carried out for the 
case where the leak is spouting to the atmosphere, 
it can be applied to the analysis of submerged 
pipelines, as well as to pipes carrying compressible 
fluids or a two-phase flow mixture, and to cases of 
single-phase incompressible flow in a pipe net- 
work. (Author’s abstract) 

W88-07494 


STUDIES ON REMOVAL OF MALATHION 
FROM WATER BY MEANS OF ACTIVATED 


COAL, 
Aligarh Muslim Univ. (India). Chemistry Section. 
For primary bibliographic entry see Field 5F. 
W88-07497 


EVALUATION OF THE GREAT LAKES NEAR- 
SHORE INDEX, 

Dept. of Environmental Health, College of Public 
or P.O. Box 26901, Oklahoma City, OK 
For primary bibliographic entry see Field 2H. 
W88-07537 


PHOSPHORUS RELEASE FROM THE PEATY 
SEDIMENTS OF THE LOOSDRECHT LAKES 


(THE NETHERLANDS), 

Limnological Institute, Vijverhof Laboratory 
Rijksstraatweg 6, 3631 AC Nieuwersluis, The 
Netherlands. 

P. C. M. Boers, and O. van Hese. 

Water Research WATRAG, Vol. 22, No. 3, p 355- 
363, March 1988. 8 fig, 3 tab, 25 ref. 


Descriptors: *Water pollution treatment, *Lakes, 
*Path of pollutants, *Phosphorus, *Sediments, 
*Peat, Seasonal variation, Loosdrecht Lakes, 
Netherlands, Shallow lakes, Organic matter, Eu- 
trophication, Mineralization, Model studies, Chem- 
i precipitation, Water temperature, Tempera- 
ture. 


Seasonal patterns in phosphorus release from sedi- 
ments of the Loosdreciit Lakes were studied in the 
laboratory in a continuous flow system. The high- 
est release rates (up to 4 mg P/sq m/day) were 
found in August and the lowest (0.2 mg P/sq m/ 
day) in winter. Temperature was the most impor- 
tant factor controlling release; only temperatures 
13 C allowed release in summer. An infiltration 
rate of 10 mm/day suppressed the P-release effec- 
tively. A pH of 9.5 instead of 8.2 in the overlying 
water had only a minor effect on release rates. 
Release rates based on a preliminary phosphorus 
budget calculated for 1984 and those measured in 
the laboratory were comparable. A conceptual 
model based upon mineralization and precipitation 
processes was employed to explain the results ob- 
tained. The observed influences of temperature, 
infiltration, and pH of the water column were 
explained qualitatively by the model. An effect of 
changes in oxygen penetration depth on phospho- 
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rus release rates cannot be excluded. (Author’s 
abstract) 
W88-07548 


UPCOMING REGULATIONS: HOW THEY 
WILL AFFECT THE WATER INDUSTRY, 
Camp, Dresser and McKee, Inc., Boston, MA. 
For primary bibliographic entry see Field 6E. 
W88-07654 


REVIEW OF NEW YORK’S SECTION 208 
WATER QUALITY MANAGEMENT PLAN 
AND PENNSYLVANIA’S COMPREHENSIVE 
WATER QUALITY MANAGEMENT PLAN 
FOR INTERSTATE ; 

— River Basin Commission, Harrisburg, 
C. Takita. 

Publication No. 98. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. July 1985. 
P p, 16 fig, 14 tab, 3 ref. EPA Grant No. 1-003992- 


Descriptors: *Water quality management, *Penn- 
sylvania, *New York, *Susquehanna River Basin, 
*Chemung River basin, *Interstate rivers, *Regula- 
tions, *Management planning, Water pollution 
sources, Nonpoint pollution sources, Land use, 
Water quality. 


The Susquehanna River Basin Commission staff 
reviewed the Water Quality Management and Sec- 
tion 208 Plans for Pennsylvania and New York to 
assure compatibility of the respective plans within 
interstate watersheds. The point source and non- 
point source management recommendations were 
found to be compatible. Stream use classifications 
for upstream and downstream segments were also 
found to be compatible. Presented are summaries 
of land uses, and water quality and point source 
recommendations for the Cascade Creek, Denton 
Creek, Trowbridge Creek, Snake Creek, Little 
Snake Creek, Choconut Creek, Appalachin Creek, 
Wappasening Creek, Sackett Creek, Park Creek 
and Cayuta Creek watersheds in the Susquehanna 
River subbasin. Similar summaries are provided for 
Bentley Creek, Seeley Creek and Tioga River wa- 
tersheds in the Chemung River subbasin. Nonpoint 
source recommendations are discussed in general 
for all watersheds. A brief discussion of the exist- 
ing discharges and water quality of the Susquehan- 
na River and the Chemung River are also provid- 
ed. (Author’s abstract) 
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WATER QUALITY AND _ BIOLOGICAL 
SURVEY OF THE JUNIATA RIVER SUBBA- 
SIN, 
Susquehanna River Basin Commission, Harrisburg, 
PA. 


For primary bibliographic entry see Field 5B. 
W88-07720 


ANNUAL REPORT: 1984. 
For primary bibliographic entry see Field 6E. 
W88-07731 


ANNUAL REPORT: 1985. 
For primary bibliographic entry see Field 6E. 
W88-07732 


ANNUAL REPORT: 1986. 
For primary bibliographic entry see Field 6E. 
W88-07733 


ANNUAL REPORT: 1982. 
Susquehanna River Basin Commission, Harrisburg, 
PA 


For primary bibliographic entry see Field 6E. 
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CHESAPEAKE BAY DATA BASE: DOCUMEN- 
TATION OF HISTORICAL DATA IN THE 
LOWER SUSQUEHANNA RIVER BASIN, 
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For primary bibliographic entry see Field 7C. 
W88-07736 


STREAM SAMPLING FOR WASTE LOAD AL- 
LOCATION APPLICATIONS, 

Tetra Tech, Inc., Lafayette, CA. 

For primary bibliographic entry see Field 5E. 
W88-07753 


FIELD DISPERSANT EFFECTIVENESS TEST, 
Mason and Hanger-Silas Mason Co., Inc., Leon- 
ardo, NJ. 

A. Di 


. Diaz. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-234886. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/600/2-87/072, August 1987. 41 
p, 13 fig, 7 tab, 6 ref, 2 append. EPA Contract No. 
68-03-3203. 


Descriptors: *Dispersants, *Path of pollutants, 
*Water pollution treatment, *Oil spills, *Oil pollu- 
tion, Field tests, Fate of pollutants, Marine envi- 
ronment, Databases, Water pollution control. 


The EPA’s OHMSETT facility has developed a 
rapid field test that includes some of the theoretical 
aspects and conditions of dispersion at sea. This 
Field Dispersant Fffectiveness Test (FDET) has 
been used to evaluate the dispersibility of various 
commonly transported oils and make a database 
for dispersant selection and application. The 
FDET was designed to generate let sizes that 
closely resemble the dispersion of oil occurring at 
sea. A fixed mixing intensity and time induces the 
effects necessary to produce the dispersion and 
reveal the effectiveness of the dispersant and dis- 
persibility of the oil. The measurement of the dis- 
persibility of various crude oils with several disper- 
sants have been incorporated into a database. This 
data will help the officials involved in the control 
of oil spills to make more informed decisions about 
the use of dispersants. (Author’s abstract) 
W88-07755 


EXECUTIVE SUMMARY OF LONG-RANGE 
ENVIRONMENTAL MANAGEMENT PLANS, 
FY 1987-1993, 

Martin Marietta Energy Systems, Environmental 
and Safety Activities Organization. 

For primary bibliographic entry see Field 6A. 
W88-07761 


RISK ASSESSMENT AND CONTROL DECI- 
SIONS FOR PROTECTING DRINKING 
WATER QUALITY, 

Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 

J. A. Cotruvo. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
er DC. 1987. p 693-733, 5 fig, 4 tab, 47 
ref. 


Descriptors: *Drinking water, *Water quality, 
*Risk assessment, *Standards, Chemical analysis, 
Water quality management. 


Risk evaluation processes, as they have been ap- 
plied to drinking water standards and guidelines, 
are described. Traditional risk assessments and 
standards are based upon single chemical toxicol- 
ogy. They typically assume that no significant 
interactions occur at the low levels at which 
chemicals are commonly found in the environ- 
ment. Newer evaluation techniques might permit 
development of standards based upon indications 
of hazard from exposure to the actual environmen- 
tal mixtures. New concentration techniques and 
biological indicator measurements will be the keys 
to this possible innovation in water regulation. If 
improvements are expected in the ability to assess 
risks from the consumption of drinking water, con- 
centrates from several sources of varying quality 
(including reuse systems) should be tested by these 
techniques to determine relative qualities of these 


waters and to compare the results with single 
toxicology predictions. Numerous calculation 
models have been suggested but none have a 
strong biological basis and none are verifiable in 
the range of environmental exposure which can be 
six orders of magnitude below animal test dose. 
Model selection will have a profound effect on 
lose-dose risks. The one-hit or linear multistage 
models should be used because they are usually 
among the more conservative procedures. (See 
also W88-07783) (Author’s abstract) 
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GUIDELINES FOR CANADIAN DRINKING 


P. Toft, M. Malaiyandi, . R. Hickman. 

IN: Organic Pollutants in Water: Sampling, Analy- 
sis, and Toxicity Testing. Advances in Chemistry 
Series, No. 214. American Chemical Society, 
Washington, DC. 1987. p 735-750, 7 tab, 13 ref. 


Descriptors: *Standards, *Canada, ‘*Drinking 
water, *Water quality, Coliforms, Pesticides, Inor- 
ganic compounds, Organic compounds, Heavy 
metals. 


The development of the guidelines for drinking 
water in Canada is described. These guidelines are 
——o with guidelines eer by the World 
Health Organization in 1984, and recommended 
limits are given (in tabular form) for pesticides, 
trace elements, organic compounds, physical char- 
acteristics of drinking water, and inorganic sub- 
stances. The guidelines provide the following rec- 
ommendations with respect to microbiological 
contamination of drinking water: (1) No sample 
should contain >10 coliform organisms/100 ml; 
(2) Not more than 10% of the samples taken in a 
30-day period should show the presence of coli- 
forms organisms; (3) Not more than two consecu- 
tive samples from the same site should show the 
presence of coliform organisms; and (4) None of 
the coliform detected should be fecal coliform. 
The objective limit is that no organisms should be 
detected/100 ml of the sample. (See also W88- 
07783) (Lantz-PTT) 
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AGRICULTURAL 
WATER QUALITY. 
Iowa State University Press, Ames, Iowa. 1983. 
472 p. Edited by Frank W. Schaller and George 
W. Bailey. 


MANAGEMENT AND 


Descriptors: *Agriculture, *Water quality manage- 
ment, *Water quality control, Conferences, Non- 
point pollution sources, Model studies, Research 
priorities, Mathematical studies, Water quality, 
Public policy, Environmental protection, Acid 
rain. 


In May 1981 a national conference entitled ‘Agri- 
cultural Management and Water Quality’ was held 
at Iowa State University to present, discuss, and 
disseminate information on water quality and agri- 
cultural nonpoint source pollution problems and 
their management. A major objective was to 
review the latest research and field experience in 
these areas. The pay presented at the conference 
are published in this book. The conference was 
organized into five main sessions, each of which 
was concerned with a different theme. In Session 1 
two papers reviewed key issues of agricultural 
nonpoint source pollution from both the environ- 
mental and agricultural perspective. In Session 2 
seven papers were presented. The first reviewed 
research and development activities over the last 
four decades with emphasis on modeling agricul- 
tural nonpoint source pollution. The remaining six 
papers discussed nonpoint source pollution prob- 
lems and processes related to nitrogen, phospho- 
rus, pesticides, and animal waste. One paper ad- 
dressed atmospheric deposition of nutrients and 
pesticides to land surfaces with implications to the 
acid rain issue. In Session 3 five papers were 
devoted to modeling techniques used to — 
pollutant loads and water quality impacts. Mathe- 
matical models were presented and evaluated for 
usability, accuracy, and limitations. Session 4 ad- 


dressed the role of Best Management Practices 
(BMPs) in controlling nonpoint source pollution. 
Finally, in Session 5 policy issues and trends on 
both a re gional and national basis were discussed, 
including a review of trends in agricultural and 
possible environmental futures. Three papers sum- 
marizing key points an cag mg Pome needs 
concluded the conference. (See W88-07821 thru 
W88-07842) (Lantz-PTT) 
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ENVIRONMENTAL PROBLEMS AND ISSUES 
OF AGRICULTURAL NONPOINT SOURCE 
POLLUTION, 

Environmental Research Lab., Athens, GA. Office 
of Research and Development. 

D. W. Duttweiler, and H. P. Nicholson. 

IN: Agricultural ement and Water Quality. 
Iowa State University Ames, Iowa. 1983. p 
3-16, 2 fig, 1 tab, 45 ref. 


Descriptors: *Agriculture, *Nonpoint pollution 
sources, *Environmental protection, *Water pollu- 
tion sources, *Water quality, Pesticides, Agricul- 
tural chemicals, Public policy, Social aspects, 
Water quality management. 


Modern agriculture in the United States is recog- 
nized by many farmers and most environmentalists 
as a significant source of water pollution. Eroded 
soil, agricultural chemicals applied to land for pest 
control or for plant nutrition, and wastes from 
animal and plant production can adversely affect 


water quality when they reach surface or ground 
waters in excessive amounts. Water pollution from 
these agricultural activities is a complex social 
problem that continues to challen 


government, 
agrib concerned 
public. Considerable progress has been made, but 
a See ee ee ee ee 
the nation’s essential water resources the via- 
bility of its food suppliers. A systematic, integrated 
approach to managing water resources and agricul- 
tural systems in harmony with water quality and 
quantity objectives is needed. ific social issues, 
such as the implementation of BMPs or the preser- 
vation of sufficient agricultural lands, must be suc- 
cessfully addressed before the environmental prob- 
lems of agriculture can be considered solved. (See 
also W88-07820) (Lantz-PTT) 
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AGRICULTURAL PROBLEMS AND ISSUES 
AS RELATED TO AGRICULTURAL MANAGE- 
MENT PRACTICES AND WATER QUALITY, 
Iowa Agricultural and Home Economics Experi- 
ment Station, Ames. 

J. P. Mahistede, and T. E. Hazen. 

IN: Agricultural Management and Water Quality. 
— State University Press, Ames, Iowa. 1983. p 
17-24, 5 ref. 


Descriptors: *Agriculture, Rigg = peo A manage- 
ment, *Agricultural practices, Soil conservation, 
Technology, Water quality control, Water quality, 


Economic aspects, needs, Legal aspects, 
Political constraints. 
This overview focuses on problems and trade-offs 
associated with the goal of insuring sustainable 
agricultural production systems whil le improving 
water quality. Obviously these problems and trade- 
simply to a development of 
agricultural technologies. They include economic, 
social, legal, and political constraints that are nec- 
essary for the security and maintenance of the 
ecological resource base required for plant growth 
and development. Restoring environmental quality 
via soil conservation, water quality and technology 
im; studies, are discussed directly. (See also 
W88-07820) (Lantz-PTT) 
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TRANSFORMATIONS AND TRANSPORT OF 
NITROGEN, 

Wisconsin Univ.-Madison. Dept. of Soil Science. 
For primary bibliographic entry see Field 5B. 
'W88-07824 





CREAMS: A SYSTEM FOR EVALUATING 
MANAGEMENT PRACTICES, 

Agricultural Research Service, Tifton, GA. South- 
east Watershed Research Lab 

W. G. Knisel, G. R. Foster, and R. A. Leonard. 
IN: Agricultural ement and Water Quality. 
Iowa State University Press, Ames, Iowa. 1983. p 
178-199, 6 fig, 6 tab, 22 ref. 


Descriptors: *CREAMS, *Water quality manage- 
ment, *Water pollution sources, *Mathematical 
models, Nonpoint pollution sources, Water quality 
control, Hydrology, Erosion, Sediment yield, Path 
of pollutants, Runoff, Nutrients, Pesticides, Simula- 
tion analysis, Sediments, Management planning. 


Mathematical models to assess nonpoint source 
pollution and evaluate effects of management prac- 
tices for its control are needed to —_ uately re- 
spond to water quality legislation of the past 10 
years. Consequently, the USDA Science and Edu- 
cation Administration Agricultural Research has 
developed CREAMS, a field scale model for 
Chemicals, Runoff, and Erosion from Agricultural 
Management Systems. The model includes compo- 
nents for hydrology, erosion/sediment yield, and 
chemical transport that describe the movement of 
runoff, sediment, and its characteristics, plant nu- 
trients, and pesticides from field-sized areas. It is a 
continuous simulation model that operates effi- 
ciently to allow consideration of oe records (20 
yr). The model is used to evaluate alternate man- 

agement practices for impact on the yield of sedi- 

ment and chemical pollutants from field-sized areas 
at specific sites. A number of these alternate prac- 
tices can be proposed for a site, and after their 
evaluation with CREAMS, a practice can be 
chosen from those judged to Rogpe g 4 control 
sediment and chemical yield. (See also W88-07820) 


(Lantz- 
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PREDICTING WATER QUALITY RESULTING 


Anderson-Nichols and Co., Inc., Palo Alto, CA. 
For primary bibliographic entry see Field 5B. 
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EVALUATING THE EFFECTIVENESS OF 
BMPS FROM FIELD STUDIES, 

Iowa State Univ., Ames. Dee of Agricultural 
Engineering. 

J. L. Baker, and H. P. Johnson. 

IN: Agricultural Management and Water Quality. 
Iowa State University Press, Ames, Iowa. 1983. p 
281-304, 1 fig, 7 tab, 60 ref. Iowa Agriculture and 
a Economics Experiment Station Project No. 


Descriptors: *Water quality management, *Mar- 
agement planning, *Field tests, Path of pollutants, 
Fate of pollutants, Mathematical models, Research 
priorities, Chemical properties, Physical proper- 
ties, Agriculture, Soil-water-plant relationships, 
Weather, Sediment transport, Pollution load, Sedi- 
ment load, Biological filters, Ecological effects, 
Agricultural runoff. 


Chemical and physical factors influencing the ef- 
fectiveness of Best Management Practices (BMPs) 
are considered, methods of determining BMP ef- 
fectiveness from field studies are discussed, and a 
review of the results of BMP studies are presented. 
Enough understanding of the basic processes in- 
volved in the transport and fate of agricultural 
chemicals has been generated that logic and/or 
mathematical modeling normally can be used to 
qualitatively predict the effects of different prac- 
tices. However, the large number of different 
chemicals involved and the complexity and varia- 
tion with time and space of the soil-water-plant- 
weather system make the field study of all possible 
combinations improbable and the quantitative 
translation of results from one set of conditions to 
another very difficult. Relative to environmental 
concerns, however, two other areas of research 
probably should have higher priority: First, the 
ability to predict edge-of-field losses far exceeds 
current understanding of the field-to-stream trans- 
port processes. Research is needed to obtain back- 
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ground experimental data and increased under- 
standing of sediment transport and changes in 
chemical and hydrologic processes that occur en 
route. In particular, the use of vegetative buffers or 
filter strips has environmental control potential and 
warrants further study. The second major deficien- 
cy is a lack of knowledge of the biological impact 
of chemical and sediment loads on the quality of 
water resources receiving agricultural drainage. 
peer tere some practices (e.g., incorporation of 

) are ben poate. as BMPs because 
they reduce edge-of fick field chemical losses and, pre- 
sumably, the amount of chemicals reaching the 
water resources. However, little may be known of 
the impact of the presence of the chemical in 
question. It is evident from the experimental data 
which were reviewed that two of the leading BMP 
candidates to reduce edge-of-field runoff losses are 
conservation tillage and incorporation of applied 
chemicals - the first reduces sediment and water 


carriers, the second, chemical concentrations. (See 
also W88-07820) (Lantz-PTT) 
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To date, the principal approach of agricultural 
nonpoint source pollution control programs has 
been to employ traditional and sometimes innova- 
tive soil and water conservation practices in the 
expectation that reduction of sediment and of at 
least some agricultural chemical inputs will be 
sufficient to restore water quality and thereby 
achieve stream ecological integrity as well. Long- 
term studies have made important contributions to 
the knowledge of stream ecology in agricultural 
ecosystems. From these investigations, a holistic 
Best tt Systems approach has been ad- 
vanced to achieve both agricultural production 
and ecological integrity objectives. This system 
approach would utilize a variety of land and water 
management strategies, designed to meet specific 
local conditions, in order to produce acceptable 
compromises between productive and protective 
uses of the resources. Although a variety of ap- 
proaches is possible, a unifying element in each is 
the protection of substantial proportions of riparian 
environments. Some recommended practices for 
achieving improvements in the four contributing 
elements of stream ecological integrity are: (1) 
Water quality - For reduction in sediment and 
nutrient loading, traditional soil conservation prac- 
tices will be of utility to varying degrees; (2) Flow 
regime - For reduction of discharge extremes, 
practices promoting storage of storm runoff, fol- 
lowed by water release during dry periods, are 
suggested; (3) Habitat structure - Active pro; 

of structural habitat improvement are possible but 
tend to be labor-intensive and expensive; and (4) 
Energy relationships - In addition to promoting 
improved water quality, flow regime, and habitat 
structure, maintenance of a riparian buffer strip 
would provide a source of nutritive detrital materi- 
al and enhance conditions of temperature and dis- 
solved oxygen by reducing direct solar radiation. 
(See also W88-07820) (Lantz-PTT) 
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Considerable progress has been made in linking 
nonpoint source loads to water quality objectives 
for specific stream/lake systems such as the Great 
Lakes. However, in many watersheds, generalized 
nonpoint pollution sources (NPS) planning will 
probably continue with minimal data. The plan- 
ning framework presented in this paper is intended 
for the latter case. Utilizing the concepts of path- 
way control, manageable NPS load, cost-effective- 
ness, and cost equivalents, control strategies can be 
evaluated. This evaluation procedure will yield a 
ranking of different types of practices or sets of 
practices. The results of the case study and the 
example of NPS control strategy evaluation sup- 
port and highlight the following findings from 
previous research activities: (1) Management and 
tillage options, in some cases, offer cost-effective 
NPS control options; (2) Agricultural NPS con- 
trols which take land out of production or result in 
a shift from relatively high value row crops to 
small grains or sod can have appreciable income 
effects; (3) By integrating point source or nonagri- 
cultural NPS control alternatives into the evalua- 
tion framework, a standard for comparison can be 
established. In some instances, point source con- 
trols are clearly more efficient and overall pro- 
gram resources should be redirected accordingly; 
and (4) Treating high delivery or critical areas can 
appreciably reduce unit NPS control costs. More 
intensive land treatment utilizing vegetative and 
structural controls may be justified in these cases. 
(See also W88-07820) (Lantz-PTT) 
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Best Management Practices (BMPs) may be con- 
sidered among the technologies that have the po- 
tential to enhance environmental quality. They 
provide an alternative combination of land use, 
conservation practices, and management tech- 
niques which, when applied to a unit of land, result 
in the opportunity for a reasonable economic 
return within acceptable environmental standards. 
Nevertheless, even though these BMPs exist and 
are being continually refined and improved, there 
has been only marginal success in their implemen- 
tation. Their potential benefit will only become 
real to the extent that they actually are implement- 
ed. This paper analyzes the social and institutional 
factors that influence the adoption and mainte- 
nance of agricultural nonpoint source BMPs by 
farmers and landowners. The role of institutional 
factors, topographic characteristics of the land, 
structure of the farm organization, and personal 
characteristics of the farm operator will be dis- 
cussed relative to their influence on behaviors 
which have the potential to enhance water quality 
and conserve the soil. (See also W88-07820) 
(Lantz-PTT) 
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The objective of Best Management Practice 
(BMP) implementation economics is to forecast 
which BMPs will be selected by farmers for imple- 
mentation and to aid farmers in that selection proc- 
ess. This evaluation has generally relied on com- 
parisons of monetarized costs and benefits of alter- 
native BMPs, such as can be done by budget 
analysis or linear programming. A major point of 
discussion needs to be how closely these decision 
models for determining BMP economics will rep- 
resent the decision-making process of farmers. Tra- 
ditional analyses of BMPs are restricted by the 
assumptions employed. Farmers may entertain ob- 
jectives in addition to profit maximization. Farm 
management decisions may involve intertemporal 
soil productivity. The regional gnager | 
model coefficients are not scaled up from coeffi- 
cients developed for individual farm models. Also, 
much information may be lost in going from actual 
farmers to representative farmers. Farmers’ per- 
ceptions of yields and risk need to be considered in 
modeling. Although the sample farmers’ yield per- 
ceptions were not significantly different from re- 
search evidence, their risk attitudes were not ho- 
mogeneous, bui varied from risk averse to risk 
loving. Economic characteristics of farmers may 
be important in BMP adoption and utilization, 
especially if conservation programs are to be tar- 
~~ to specific erosion problems and to particular 
armers. The choice of tillage practice was sensi- 
tive to human capital, scale, and tenure factors. 
Relative input (energy) price changes also need to 
be considered when developing non-point source 
pollution policies. Rising energy prices will reduce 
soil loss to a point. Further reductions will have to 
rely on other regulatory or incentive programs. 
(See also W88-07820) (Lantz-PTT) 
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The conceptual framework for policy evaluation 
highlights the necessity for considering the market 
as well as the pollution impacts of regional and 
national policies. For policies which impact a sig- 
nificant portion of national production it was 
shown that farm income as well as pollution para- 
doxes exist. Due to the interactive nature of non- 
point pollution source (NPS) policies arising from 
market forces or physical factors, it was shown 
that NPS policies on different sources should be 
evaluated together in arriving at a comprehensive 
NFS policy. Moreover, interregional linkages must 
be considered in the policy development stage 
because a policy imposed in one region influences 
the impacts of a policy in another region. Develop- 
ment of a regional or national model for analysis of 
NPS policies necessitates many modeling compro- 
mises in terms of market and noneconomic link- 
ages. A comparison of several similar studies of 
erosion-sedimentation control policies yielded the 
observation that the studies had many conflicting 
results, especially in terms of identifying who gains 


and who loses from establishment of a particular 
policy. However, there is some comfort in the fact 
that the various studies gave reasonably consistent 
estimates of the social cost of policies as manifested 
in the marketplace. To complete the social ac- 
counting of benefits and costs, estimates of the 
external (pollution) costs abated by the policies and 
of the social overhead (public) costs are required. 
Neither of these cost categories have been given 
enough attention. (See also W88-07820) (Lantz- 


PTT) 
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Rivers and regions of the country where cropland 
sediment controls will result in significantly im- 
proved water quality are identified. The baseline 
simulations indicate widespread violations of total 
Kjeldahl nitrogen (TKN) and total phosphorus 
(TP) water quality standards. Violations of BOD 
and standards are significantly lower. These 
results are in agreement with the latest water qual- 
ity monitoring data available for the nation. The 
report shows the results of three policy simula- 
tions: a point source control policy Best Practica- 
ble Technology Standards/Secondary Treatment 
(BPT/ST}, a cropland sediment control policy, 
and full implementation of the first two policies. 
The simulations indicate that the first two policies 
by themselves would result in varying degrees of 
water quality improvement nationally. However, 
full implementation of these two policies would 
result in significantly improved water quality in 
many regions of the country. The report shows 
that such a policy would further reduce water 
quality violations over and above the reduction 
that could be expected by point source controls 
alone by the following oT 31% for BOD, 
24% for TKN, 25% for TP, and 44% for DO. 
Even after full implementation of point source and 
sediment control policies, however, approximately 
one-half of the nation’s rivers will still experience 
violations of the TP and TKN standards. This 
analysis suggests that attention will have to be 
given to reducing other nonpoint sources of these 
pollutants, such as pastureland, rangeland, and 
urban runoff. (See also W88-07820) (Lantz-PTT) 
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The economic and environmental impacts of pro- 
jected growth in US crop production and alterna- 
tive policies for dealing with these impacts, are 
discussed, focusing on grains, soybeans, and 
cotton. There crops regularly occupy some 70% of 
harvested cropland and are by far the major users 
of fertilizers and pesticides applied by farmers. 
Moreover, these are the crops for which demand is 


likely to grow most rapidly. Wastes of confined 
animals are an important source of water pollution, 
but most of it is counted as a point source. The 
concern here is with the impacts of nonpoint 
sources of agricultural wastes. The paper is divided 
into six parts dealing with projects of crop produc- 
tion; trends in technology, input prices, and crop 
yields; demand and supply projects for cropland; 
future demand for fertilizers and pesticides; envi- 
ronmental impacts of the projected patterns of 
resource use; and policy issues suggested by the 
analysis of environmental impacts, respectively. In 
thinking about how to cope with the projected 
erosion problem, new approaches are needed. The 
author suggests that research to develop new tech- 
nologies that would deliver higher crop yields than 
those projected would go far to reduce the demand 
for cropland, permitting production to be concen- 
trated on the best, less erosive lands. In addition, 
research to overcome the present economic and 
environmental limits to conservation tillage would 
permit more erosive land to be a it into pro- 
duction without paying the high 'y in erosion 
damages that now seems likely. Boveleounns of 
shorter season varieties would extend the northern 
limits of conservation tillage; seeds resistant to 
diseases fostered by moisture would permit spread 
of the technology to less well-drained soils; and 
development of new herbicides effective against 
certain weeds, especially perennials, also would 
extend its reach. Research on the long-term, more 
subtle effects of herbicides on the environment 
should also be a key part of the research strategy. 
(See also W88-07820) (Lantz-PTT) 
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The Susquehanna River Basin Commission staff 
reviewed the Water Quality Management and Sec- 
tion 208 Plans for Pennsylvania and Maryland to 
assure compatability of the respective plans within 
interstate watersheds. The point source and non- 
point source management recommendations were 
found to be compatible. Stream use classifications 
for upstream and downstream segments were also 
found to be compatible. A summary of the land 
uses, water quality and point source ~—— 
recommendations for the Deer Creek, Muddy 
Creek, Broad Creek, Michael Run, Conowingo 
Creek and Octoraro Creek Watersheds are provid- 
ed, including: (1) The most serious nonpoint water 
quality problems in the area result from agricultur- 
al runoff, malfunctioning on-lot systems, residential 
construction, urban runoff and related activities. 
Lack of funds to implement management programs 
is the single most critical problem; (2) Over half of 
the area’s population is and will continue to rely on 
on-lot disposal systems. The design, operation and 
maintenance of these systems are reported to be 
major causes for their failures; (3) Improper appli- 
cation of fertilizers and chemicals, organic wastes 
and poor farming practices are the causes of prob- 
lems in the study area. Agricultural runoff contains 





sediment loads which are considerably higher than 
point sources, bacteria, organic material, nutrients 
(seroges and etek gunnae and other 
hemicals. Cosceaeraone | —, in runoff 

digead Ga tobe ography, soil type, use and 
rainfall patterns; (4) Although a relatively minor 
portion of the study area is urban runoff 
is a potential concern, and additional data collec- 
tion and evaluation are recommended; and (5) 
Available information indicate that construction 
site runoff and silviculture activity are not causing 
any major water quality problems in the area. 
Existing laws and regulations should be sufficient 
revent or correct any potential future water 
cody problems if adequately enforced. (Lantz- 
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Conventional approaches to pe nee manage- 
ment presuppose the preeminence of normal natu- 
ral in quasi-equilibrium state, in the pres- 
ence of one or a few cultural stresses of light to 
moderate intensities. They also presuppose that the 
abiotic and biotic structural form of the ecosystem 
is relatively unaffected. In some parts of the Great 
Lakes, normal natural ecosystem processes have 
been overwhelmed by numerous intense cultural 
factors. Rehabilitation of such areas requires infor- 
mation and understanding of a type that is not 
central to conventional fisheries biology. The au- 
thors review and extend existing scientific ap- 
proaches that contribute to an effective and rele- 
vant ‘ecosystem science,’ according to the criteria 
that they (1) incorporate spatial and structural 
poy appropeiste to an ecosystem perspective of 
he Great es basin, (2) incorporate functional 
wien actually observed in stressed and cultur- 
aliy degraded aquatic ecosystems, and (3) provide 
information directly relevant to effective, informal, 
broadly based mechanisms of ecosystem rehabilita- 
tion and husbandry. (Author’s abstract) 
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The tests discussed in this paper attempted to study 
the effectiveness of different oil dispersants as ap- 
plied to different oil qualities and at temperatures 
relevant to Norwegian conditions. The effective- 
ness tests used were the Mackay method and a 
revised version of the WSL-test (WSL/IVL test). 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


The experiments were performed at 13 C, 6 C and 
at 1.5-3 C. A total of 13 concentrated dispersants 
were tested in this and an earlier project. The oils 
covered. were Ekofisk crude, bunker fuel IF-30, 
Statfjord crude and weathered, emulsified Statf- 
jord. The dispersants classified as highly effective 
from the 13 C-experiments were tested at 6C on 
the same oil qualities. Dispersants BP 1100 WD 
and Corexit 9527 showed the best performance 
toward Ekofisk crude oil, while the three others 
showed medium +o high effectiveness while the 
three other dispersants tested (Dasic Slickgone 
LTE, Dispolene 34S/36S, Finasol OSR 5) showed 
medium to high effectiveness. A similar tempera- 
ture effect was seen with IF-30, but at the highest 
D:O ratio 1:20, Dispolene 34S and Finasol OSR 5 
showed a remarkably high effectiveness, causing 
complete dispersion of the oil. A further decrease 
in amount of Ekofisk crude oil dispersed was ob- 
served in experiment undertaken at 1.5-3 C. At this 
temperature, the viscosity of the IF-30 was too 
high to undergo dispersion in the Mackay appara- 
tus. For experiments at 13C with the Statfjord oils, 
at the lowest D:O ratio of 1:100, the amount of oil 
in dispersion after 10 min of mixing was 76% for 
the crude oil, 6% for the weathered oil and 25% 
for the emulsified oil. An increasing D:O ratio was 
able to com te for the reduced effectiveness 
for the weathered oil, but less so for the emulsified 
oil. A good correlation between results from the 
two tests with one oil quality does not guarantee a 
similar good correlation when another oil quality is 
tested. (Friedmann-PTT) 
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In recent years, growing attention has been fo- 
cused on the generation and subsequent disposition 
of hazardous waste (HW) and radioactive mixed 
waste (RMW). Certain of the November 1984 
Amendments to the Resource Conservation and 
Recovery Act emphasized reduction of the amount 
of waste generated, as opposed to its treatment and 
disposal, which led to establishment of the Hazard- 
ous Process Material Substitution project. In an 8- 
month study conducted during FY 1986, in which 
material substitutions, and to a lesser extent process 
modifications were evaluated as means to minimize 
HW and RMW generation. Preliminary conclu- 
sions include: (1) Little potential for hazard reduc- 
tion by material substitution was found for waste 
corrosive acids, mercury catalyst, and combustible 
waste; (2) Reduction of the hazards associated with 
mercury in the process equipment waste can be 
accomplished by substituting electrolytic dissolu- 
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tion for the mercury-catalyzed dissolution treat- 
ment process or by treatment (e.g., fractionation) 
of the waste to remove mercury; (3) Although 
inappropriate for shielding water applications, 
phosphate-based corrosion inhibitors are suitable 
nonhazardous substitutes for those based on potas- 
sium chromate in applications such as process heat- 
ing and/or cooling water; (4) Generation of lead 
shielding waste can be significantly reduced by 
eliminating unnecessary contamination, reusing 
slightly contaminated lead, recycling the contami- 
nated lead that cannot be reused, and substituting 
steel or stainless steel shielding for lead shielding; 
(5) The use of cadmium for criticality control in 
fuel reprocessing operations could be reduced or 
eliminated by substituting boron enriched in 10-B; 
(6) The RMW generated from incinerator oper- 
ations can be rendered less hazardous only be 
needless restrictions on the combustible waste that 
the facility is designed to handle. The incinerator 
ash RMW, containing heavy metals, is an unavoid- 
able consequence of normal operations; and (7) 
Further study is required before material and/or 
method substitutions can be made for laboratory 
wastes. (See also W88-07971) (Lantz-PTT) 
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The purpose of the manual is to provide guidance 
to prevent spills of hazardous substances in fixed 
facilities that produce substances from raw or start- 
er materials, store the substances, or transfer the 
substances to and from transportation terminals. 
The emphasis is on smaller-sized chemical manu- 
facturing facilities. The manual consists of seven 
sections and an Appendix: (1) Introduction; (2) 
Manual of Practice; (3) Hazardous Substances and 
Their Characteristics; (4) Fixed Facilities; (5) Fa- 
cility Spill Prevention Practices; (6) Preventive 
Engineering Practices; and (7) Bibliography. Sec- 
tion 1 contains the purpose and an overview of the 
manual. Section 2, the manual proper, deals with 
the preparation of a Facility Spill Prevention 
Master Plan and makes use of Sections 3, 4, 5, and 
6. Section 3 contains a listing of all hazardous 
substances under consideration, with their physical 
behavior on release to air, water and ground, and 
their specific hazards. Section 4 lists the fixed 
facility equipment elements that would interact 
with hazardous substances. Section 5 lists the vari- 
ous facility spill prevention practices, including 
organization, risk identification, material compat- 
ibility, preventive maintenance, good housekeep- 
ing, security and training. Section 6 details the 
preventive engineering practices such as monitor- 
ing and secondary containment of storage vessels, 
fire protection systems, alarm systems, valving and 
venting, drainage control, waste treatment, etc. 
Section 7 lists the sources used in preparing the 
manual. The appendix contains descriptions of 
fixed facility chemical processing equipment com- 
ponents, from which a checklist of equipment 
items interacting with hazardous substances can be 
derived for use in preparing a Spill Prevention 
Plan. (Author’s abstract) 

W88-07980 
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6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


SCHEMATIC MODELS FOR DISTRIBUTION 
SYSTEMS DESIGN. I: COMBINATION CON- 


CEPT, 

TAHAL-Water Planning for Israel Ltd., Tel-Aviv. 
For primary bibliographic entry see Field 5F. 
W88-07042 


SCHEMATIC MODELS FOR DISTRIBUTION 
SYSTEMS DESIGN. II: CONTINUUM AP- 
PROACH, 

TAHAL-Water Planning for Israel Ltd., Tel-Aviv. 


For primary bibliographic entry see Field SF. 
W88-07043 


PLANNING MODEL FOR OPTIMAL CON- 
TROL OF SALTWATER INTRUSION, 

Humboldt State Univ., Arcata, CA. Dept. of Envi- 
ronmental Resources Engineering. 

For primary bibliographic entry see Field 4B. 
W88-07044 


METROPOLITAN WA’ MARKET DEVEL- 


TER E 
OPMENT: SEATTLE, WASHINGTON, 1887- 
1987, 
California Univ., Davis. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5F. 
W88-07045 


ANALYSES OF RESERVOIR STORAGE REAL- 
LOCATIONS, 

Texas A and M Univ., College Station. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 4A. 
W88-07109 


CAD COMPARISONS FOR WASTEWATER 
TREATMENT FACILITIES, 

Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 

For primary bibliographic entry see Field 5D. 
W88-07143 


AGRICULTURAL WATER MODELING AND 
ECONOMIC INFORMATION NEEDS UNDER 
THE MODEL WATER CODE, 

Food and Resource Economics Department, Uni- 
versity of Florida, G-099 McCarty Hall, Gaines- 
ville, Florida 32611. 

For primary bibliographic entry see Field 6E. 
W88-07282 


PROJECTION OF URBANIZATION EFFECTS 
ON RUNOFF USING CLARK INSTANTANE- 
OUS UNIT HYDROGRAPH PARAMETERS, 
Louisville Univ., KY. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 4C. 
W88-07284 


PLANNING OF URBAN BEST MANAGEMENT 
PRACTICES, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

C. Y. Kuo, K. A. Cave, and G. V. Loganathan. 
Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 125-132, February 1988. 2 fig, 5 tab, 8 ref. 


Descriptors: *Best management practices, *Hydro- 
graphs, *Flood hydrographs, *Storm runoff, *Cost 
analysis, *Management planning, *Computer pro- 
granis, *Personal computers, Algorithms, Wash- 
outs, Pollutographs, Sensitivity analysis, Detention 
reservoirs. 


A user friendly computer program has been devel- 
oped for application in personal computers for 
preliminary design, evaluation, and cost effective- 
ness analysis of various best management practice 


(BMP) measures to control stormwater quantity 
and quality. The algorithms utilize the Soil Conser- 
vation Service TR-55 method for calculating 
runoff hydrographs for a single storm event and a 
first order pollutant washoff equation to generate 
pollutographs. Sensitivity analyses bases on differ- 
ent policy scenarios is performed on a hypothetical 
watershed for the purpose of illustration. Three 
types of BMP measures, namely detention’ ponds 
(dry, wet, and extended wet ponds), infiltration 
trenches, and porous pavements are considered. It 
is found that the extended wet ponds have the best 
cost effective performance of the measures evaluat- 
ed. (Author’s abstract) 

W88-07285 


INFORMATION, THE DECISION 
AND THIRD-PARTY EFFECTS IN 
TRANSFERS, 

New Mexico Univ., Albuquerque. Dept. of Eco- 
nomics. 

S. C. Nunn. 

Water Resources Research WRERAO, Vol. 24, 
No. 4, p 473-480, April 1988. 22 ref. 


FORUM, 
WATER 


Descriptors: *Information exchange, *Economic 
aspects, *Water law, *Ecological effects, *Deci- 
sion making *Institutional constraints, Water trans- 
fer, Irrigation, Rural areas, Municipal water, In- 
dustrial water. 


Transfers of water from irrigation to municipal and 
industrial uses are seen as a low-cost approach to 
the water supply problems of western cities. Rural 
areas of origin protest that market transfers ignore 
indirect economic, political, social, fiscal, asd envi- 
ronmental effects of changes in water use. The 
capacity of five different water transfer institu- 
tions: the market, courts, legislature, special pur- 
pose districts, and administrative agencies, to de- 
velop and weigh informaiion about indirect and 
nonuser impacts was analyzed. All five forums 
have biases regarding the type of information used. 
Markets process information on direct economic 
costs and benefits well but ignore third-party costs; 
legislative bodies are sensitive to information about 
indirect and nonuser impacts but distort informa- 
tion on direct benefits and costs; neither the judici- 
ary nor the water agency is likely to consider 
community and social impacts of water transfers. 
Special districts could consider both direct and 
indirect values but are often controlled by a leader- 
ship elite, pursuing narrow goals with minimum 
membership participation. The appropriate forum 
for decision making depends upon our priorities 
among values and on the values that are at stake in 
particular issues. (Author’s abstract) 

W88-07437 


HYDROPOWER PLANNING IN DEVELOPING 
COUNTRIES, 

R. F. Kilmartin. 

Journal of Energy Engineering JFEEDS9, Vol. 114, 
No. 1, p 1-25, April 1988. 8 fig, 1 tab, 13 ref. 


Descriptors: *Computer models, *Hydroelectric 
Power, *Project planning, *Planning, *Developing 
countries, Utilities, Mathematical models, Electric 
powerplants, Long-term planning. 


The 1960s and 1970s saw the development in the 
U.S. and Europe of a number of useful mathemati- 
cal planning tools for electric power systems. Utili- 
zation of these tools in practical application, how- 
ever, appears more significant in some of the de- 
veloping countries than in the industrialized coun- 
tries where they originated. It is not uncommon to 
find electric power utilities in the third world 
countries that are using and indeed developing 
state of the art planning techniques in long-range 
generation planning. This is particularly so for 
systems with large amounts of existing and/or po- 
tential hydroelectric power. Despite the approxi- 
mations that are necessary, these techniques fur- 
nish planners and decision makers with valuable 
insights on the range of possible long-term conse- 
quences of near-term decisions. Computer models 
that have been found useful in long-range planning 
in nations with high hydro potential include 
EVAL (a group of site selection evaluation pro- 
grams), MGI (a linear programming optimization 


model), IPA (a hydrothermal system simulation 
model), and WASP (a system planning package). 
No single model is sufficient for development of 
some part of the task efficiently but alternating 
interactive cross-checks are necessary. (Freid- 
mann-PTT) 

W88-07504 


CHEMUNG SUBBASIN: LOW FLOW MAN- 
AGEMENT FRAMEWORK PLAN, 

Susquehanna River Basin Commission, Harrisburg, 
PA. 


D. W. Heicher, R. E. Edwards, and G. H. 
Hirschel. 

Publication No. 109. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. April 
1987. 200 p, 12 fig, 46 tab, 43 ref, 6 append. 


Descriptors: *Management planning, *Water 
supply, *Instream flow, *Pennsylvania, *New 
York, *Chemung River, Drainage systems, Sur- 
face-groundwater relations, Prediction, Water 
demand, Low flow, Water management. 


The Chemung Subbasin is located in north central 
Pennsylvania and the southern tier counties of 
central New York State. The subbasin covers a 
drainage area of 2,596 sq mi, with about 67% of 
the area lying in New York and 33% in Pennsylva- 
nia. The purpose of this framework is to provide 
for the coordinated management of water supplies 
in the Chemung Subbasin. Because the drainage 
system is interstate, the geographic limits of most 
previous planning efforts have been at least partly 
dictated by. political boundaries. Surface and 
groundwater availability are examined, with oi 
ticular emphasis on low flows, as well as thei 

frequency and duration. Water demand and histor- 
ic low flows are analyzed to define existing and 
future water supply problems within specific geo- 
graphic areas. The 7-day 10-year low flow value 
(Q7-10) is used as a target value to identify project- 
ed water deficiencies during low flow events. Po- 
tential management actions are identified for fur- 
ther consideration and feasibility analysis. Data 
gaps are identified and discussed. This framework 
plan is dynamic, and may be modified as water 
supply needs oot 9 This plan ‘is the first in a 
series of planning efforts to be performed for major 
subbasins of the Susquehanna River Basin. Ulti- 
mately, subbasin management plans will be inte- 
grated to assist in managing for periods of low 
flows throughout the Susquehanna River Basin. 
(Lantz-PTT) 

W88-07735 


SAMPLING FOR WASTE LOAD AL- 
LOCATION APPLICATIONS, 
Tetra Tech, Inc., Lafayette, CA. 
For primary bibliographic entry see Field SE. 
W88-07753 


EXECUTIVE SUMMARY OF LONG-RANGE 
ENVIRONMENTAL MANAGEMENT PLANS, 
FY 1987-1993, 

M§rtin Marietta Energy Systems, Environmental 
and Safety Activities Organization. 

M. E. Mitchell, C. G. Jones, L. W. Long, L. J. 
Mezga, and T. P. A. Perry. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-100967. 
Price codes: A03 in paper copy, A01 in microfiche. 
Report No. ES/ESH-2, June 1987. 28 p, 4 fig, 13 
tab, 7 ref. DOE Contract No. DE-ACO0S5- 
840R21400. 


Descriptors: *Management planning, *Environ- 
mental policy, *Water pollution prevention, *Envi- 
ronmental protection, Air pollution, Solid wastes, 
Waste management, Monitoring, Costs. 


In recent years, the Energy Systems Environmen- 
tal Protection Program has become an extremely 
complex activity requiring careful management 
and considerable resources. With the continuing 
increase in understanding of environmental needs 
(to remedy problems resulting from past oper- 
ations, as well as those of present and future oper- 
ations) there has been a corresponding increase in 





the need for more comprehensive planning to 
ensure adequate and consistent resolution of prob- 
lems, as well as optimization of resources. In re- 
sponse to this need, a ph omy Gms centralized planning 
function has been estab The Energy Grea 
Planning Activity is comprised of six separate su- 
bactivities which are integrated into a single com- 
prehensive plan. These six ner pe any QD 

Comprehensive environmental management 
administrative function required to formulate and 
implement the plan); (2) Air pee control; (3) 
Water pollution control; (4) Solid waste manage- 
ment; (5) Remedial action; and (6) Environmental 
monitoring. Research and development needed to 
implement each of these separate activities is in- 
cluded where appropriate. For each sub-activity, a 
set of objectives and strategies for meeting the 
= was formulated by a task team com- 
= of representatives from each installation. 

h task team is under the oversight of a Central 
Environmental and Safety Activities er who 
also is responsible for obtaining understanding and 
agreement with DOE for his/her respective strate- 
gy. The various sections of the report provide (1) a 
summary of cost estimates for each of the next 
seven yeats, as well as for the long-term, and (2) a 
brief overview of the strategies to be followed in 
meeting the objectives for each of the six function- 
al areas previously mentioned. (Lantz-PTT) 
W88-07761 


CAMAS CREEK (MEYERS COVE) - ANADRO- 
ayo SPECIES HABITAT IMPROVEMENT 
For primary bibliographic entry see Field 2H. 
W88-07770 


POLICY DEVELOPMENT AND THE REGION- 
AL ECONOMICS OF IMPLEMENTING NPS 
CONTROLS, 

Montana State Univ., Bozeman. Dept. of Agricul- 
tural Economics and Economics. 

For primary bibliographic entry see Field 5G. 
W88-07840 


NATIONAL MODELING AND POLICY ANAL- 
YSIS OF AGRICULTURAL NONPOINT 
SOURCE CONTROL OPTIONS, 

Resources for the Future, Washington, DC. Envi- 
ronmental Policy Evaluation Program. 

For primary bibliographic entry see Field 5G. 
W88-07841 


TRENDS IN AGRICULTURE AND POSSIBLE 
ENVIRONMENTAL 


Resources for the Future, Inc., Washington, DC. 


For primary bibliographic entry see Field 5G. 
W88-07842 


EROSION-PRODUCTIVITY ECONOMICS 
MODEL: A USER’S GUIDE, 

Economic Research any gd Temple, TX. Re- 
sources and Technology Di 


For primary bibliographic cay see Field 2J. 
'W88-07967 


6B. Evaluation Process 


ALLOCATION OF AQUIFER RESOURCES IN 
SCOTLAND, 


’ 
British Geological Survey, Murchison House, 
West Mains Road, Edinburgh EH9 3LA, Scotland. 
N. S. Robins. 
Environmental Geology and Water Sciences 
+ Saga Vol. 10, No. 1, p 59-62, 1987. 2 fig, 4 
Te 


Descriptors: *Aquifers, *Groundwater potential, 
*Catchments, *Water supply, *Waste disposal, 
Planning, Aquifer characteristics, Waste storage, 
Legislation, Surface water availability. 


The traditional role of aquifers for groundwater 
supply may not be appropriate in some areas of 
Scotland where high rainfall, low evapotranspira- 
tion, and abundant upland catchments and storage 
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areas yield more than adequate surface water sup- 
plies. Some groundwater will always be required 
to satisfy neéds but much aquifer potential 
will remain untapped. It is suggested that some of 
this potential could usefully be allocated to the 
disposal of wastes including oiled beach material, 
or the storage of heat or fluids, an = of which could 
contaminate the aquifer. Care will be required to 
ensure that surface waters and other amenities are 
not put rhage Resolution of ee 
water supply waste disposal usage of an aqui- 
fer thes om guidelines; suggestions are made for 
their formulation and the need for legislative and 
eae — is outlined. (Author’s abstract) 


GROUNDWATER CONTAMINATION BENE- 
FIT-COST ANALYSIS METHODOLOGY, 
Jones and H Engineers Ltd., Toledo, OH. 


enry 
For a ge bibliographic entry see Field 5G. 


JOINT RESERVOIR ao AQUEDUCT 
DESIGN AND OPERATIO 

California Univ., Davis. a. of Land, Air and 
Water Resources. 


For eB poe bibliographic entry see Field 5F. 


ROLE, OPERATION AND POSSIBLE IM- 

PACTS OF SUPPORT COMMUNICATION ON 

WATER RESOURCES DEVELOPMENT, 

Ni Inst. of Social and Economic Research 
SER), Ibadan, Nigeria. 

F. Olokesusi. 

Environmental Education and Information, Vol. 6, 

bes 1, p 20-34, January-March 1987. 3 fig, 2 tab, 23 

ref. 


Descriptors: *Water resources development, 
*Public ee aeat we lag ms communication, 
bs a? veloping countries, 
Ecological. efferts, Information exchange, Envi- 
ronmental impact statement, Monitoring. 


This paper seeks to explore the following: (1) to 
identify the need for support communication in 
water development projects and (2), to describe 
how the support communication process could be 
pone and implemented, as a component of the 

ger png, oe planning and implementation 
processes in spo countries in general, and 
with pi Da view a enhancing environmental quality in 


focuses primarily on water 
pe nap in the Hl, yall of developing nations. In 


many developing nations, governments and aid 
agencies can not wish informed public opinion into 
existence overnight. Quite some painstaking and 
patient work will have to be done to wipe out the 
pyramid of ignorance, inertia and complacency. 
Also, support communication should be a compo- 
nent of the Environment Impact Assessment and 
Review processes in these countries, and the earli- 
er they all make EIA mandatory, the better. Con- 
sequent upon the vital roles which water plays in 
human development, there is the need to integrate 
water resources programs with local and regional 
development processes. This would enable ade- 
quate consideration of the major impacts and nec- 
essary mitigation measures. It would also encour- 
age the use of regular monitoring, particularly of 
ecological and socio-economic indicators as devel- 
opment evaluation tools. National governments 
should improve public information about sanita- 
tion, environmentally desirable and sustainable de- 
velopment. (Alexander-PTT) 

W88-07049 


MANAGEMENT OF THE RIVER RHINE, 

C. Van Der Veen. 

European Water and Sewage, Vol. 91, No. 1097, p 
286-288, July 1987. 7 fig. 


Descriptors: ‘*Water resources development, 
*Aquatic habitats, *Water law, *River Rhine, 
*River management, *Catchment areas, Drinking 
water, Recreation, Effluents. 


In the list of world rivers the Rhine occupies 81st 
place, in‘ terms of length, catchment area, and 
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discharge, preceded in Europe by the Volga and 
the Danube. In Western Europe the Rhine is of 
major importance. The Rhine catchment area has a 
high density of population; about 40 million people 
live in an area of 160,000 sq km (250 inhabitants 
per sq km). The Rhine is an international river, 
which is being used for many different purposes 
such as drinking water supply, navigation, dis- 
charge of wastewater, fishing and recreation. 
Above all it is an important aquatic ecosystem and 
part of the environment and landscape. A Rhine 
Navigation Committee was installed with execu- 
tive powers and given the task of acting as a court 
of appeal in the case of conflicts of river manage- 
ment. The Treaty of Mannheim worked extremely 
well. The weakness of this Committee shows in the 
extremely slow way results were obtained. A 
treaty against chemical pollution was signed and 
ratified in 1976 which prohibited the discharge of 
persistent toxic substances and stipulates that pollu- 
tion by a number of other harmful substances 
should be reduced. This was an achievement. 
However in reality very slow progress has been 
made. Until now specific guidelines have been laid 
down for not more than about five persistent toxic 
substances. (Alexander-PTT) 

W88-07065 


EVALUATION OF COSTS ASSOCIATED WITH 
REGIONAL, ENVIRONMENTAL IMPACT IN 
CHESAPEAKE BAY, 

West Virginia University, Morgantown, WV. 

R. Walker, and K. Rex-Lopatto. 

Journal of Environmental Systems, Vol. 17, No. 1, 
p 15-31, 1987. 2 fig, 23 ref, append. 


Descriptors: *Cost-benefit analysis, *Estuarine 
fisheries, *Environmental effects, *Chesapeake 
Bay, Fish populations, Striped bass, Commercial 
fishing, Habitat losses, Sport fishing, Environmen- 
tal quality, Environmental policy, Simulation anal- 
ysis, Model studies, Aquatic habitats, Submerged 
plants, Aquatic plants, Carrying capacity, Profit. 


Environmental impact in Chesapeake Bay is exam- 
ined, particularly as it relates to the health and 
maintenance of striped bass populations valuable to 
both sports and commercial fisheries. Declining 
environmental quality affects both producers and 
consumers, and forces environmental planners to 
make decisions about acceptable levels of pollu- 
tion; this is not a trivial task, for the relationships 
between the environment, production, and con- 
sumption can be exceedingly complex. A dynamic 
simulation model is developed using optimal con- 
trol theory to calculate accumulating opportunity 
costs of fish population decline caused by pollution 
in the bay. The model is then applied to the actual 
situation using data on striped bass populations and 
rates of habitat loss resulting from disappearing 
submerged aquatic vegetation. Simulations begin in 
1974, a year for which a reliable estimate of striped 
bass carrying capacity exists. The model is set up 
to provide information that can be used in benefit- 
cost analysis, and the impact cost is calculated over 
time periods during which environmental condi- 
tions are modeled to change. If harvesting begins 
immediately, stocks are low and profits are small; if 
harvesting is deferred to later dates, greater profits 
can be obtained. If striped bass is valued at $.57/ 
pound the opportunity cost of pollution deter- 
mined by \his model is approximately $12,570,000. 
(Shidler-PTT) 

W88-07224 


PRIORITIZING WATER MANAGEMENT 
PROJECTS IN SOUTHEAST ASIA: AN EXPER- 
IMENTAL METHODOLOGY, 

P. F. M. McLoughlin. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 189-200, February 1988. 2 tab, 60 ref. 


Descriptors: *Project planning, *Economic as- 
pects, *Water use, *Water demand, *Asia, *Cost- 
benefit analysis, Assessments, Investment, Data 
collections. 


Southeast Asian nations with extensive water man- 
agement systems have numerous candidate and 
ongoing programs and projects. They cannot pos- 
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sibly all be funded and implemented simultaneous- 
ly in any serious way. This paper suggests a meth- 
odology by which assessment criteria can be con- 
that conforms to any given national infor- 
mation base and development needs. Criteria can 
be weighted one against the other in their relative 
importance. For each criterion a ranking scale puts 
the ‘best’ (most, highest) at one end and the worst” 
(least, lowest) at the other. Each candidate project 
is then subjected to these consistent assessment 
methods for a weighted ‘score.’ Key criteria nor- 
mally have surrogate measures depending on infor- 
mation available. Criteria are of three sorts: sheer 
volume, e.g., of a specific use, a benefit; ratios and 
relations, e.g., A as percent of B; and other more 
subjective criteria, e.g., regional or income distri- 
bution impacts. The basic criteria include, for ex- 
ample, time to full benefits (minimize), operational 
express, maintenance, and repairs as percent of 
investment (minimize), and permanent rural jobs 
created (maximize). (Author's abstract) 
W88-07293 


USING COMPUTERS FOR WATER DISTRIBU- 
TION MANAGEMENT, 

Boston Water and Sewer Commission, Boston, 
Massachusetts. 

For primary bibliographic entry see Field 5F. 
W88-07481 


MICROCOMPUTERS CAN AID IN SANITARY 
SEWER SYSTEM ANALYSIS AND DESIGN, 
James Miertschin and Associates, Inc., Austin, 
Texas. 

For primary bibliographic entry see Field 5D. 
W88-07482 


INFRASTRUCTURE INTERROGATION AND 
SYSTEMATIC REHABILITATION ALTERNA- 
TIVES PROGRAM, 

City of West University Place, Texas. 

R. E. Simpson. 

Southwest and Texas Water Works Journal 
STWIDYV, Vol. 69, No. 3, p 8-9, June, 1987. 


Descriptors: *Maintenance, *Alternative planning, 
*Infiltration, *Inspection, *Data acquisition, *Utili- 
ties, Planning, Monitoring, Computers, Automa- 
tion, Data acquisition, Maps, Flumes, Weirs, Cost 
analysis, Flow, Wastewater treatment, Surveys. 


The systematic interrogation approach to devising 
a cost-effective rehabilitation alternative pro; 

is discussed. The program should consist of the 
following elements: (1) Physical survey, including 
system map, system condition data, groundwater 
table investigation, above-ground inspection, and 
manhole inspection; (2) testing, including system 
flow monitoring, smoke and dye flooding, and 
internal TV investigation; (3) formulating a com- 
puterized data base; (4) analyzing results, including 
setting system priorities and reviewing of alterna- 
tives; yh (5) master planning, including systematic 
rehabilitation and systematic reconstruction. It is 
concluded that the removal of inflow and infiltra- 
tion, by whatever method used, is cost-effective in 
the long term. Serious consideration should be 
given ~ the use of computers in the decision- 
making process. (Doria-PTT) 

wse07652 


CUSTOMER SERVICE SURVEY, 

Little Rock Municipal Water Works, AR. 

G. Pittman, and K. Seib. 

Southwest and Texas Water Works Journal 
— Vol. 69, No. 5, p 4-7, August, 1987. 6 
ig. 


Descriptors: *Surveys, *Operating policy, *Data 
collections, *Utilities, *Water treatment facilities, 
*Water demand, Economic aspects, Prices, Pric- 
ing, Water use, Scheduling, Payment. 


A customer service survey was sent to 43 cities 
within the Southwest and Texas sections of the 
American Water Works Association to provide 
comparison data for considering changes to exist- 
ing policies. Results are discussed; topics include 
organization, staffing, water service requirements, 


rates, service charges, billing, hours of service, 
discontinuation of service, and other services. It is 
concluded that, since customers are the reason for 
a water utility’s existence, they deserve more atten- 
tion and concern than they have previously been 
given. Existing policies and practices should be 
reviewed periodically in terms of their effects on 
customers. (Doria- 

W88-07653 


BEST MANAGEMENT PRACTICE IMPLE- 
MENTATION ECONOMICS AND FARMER 
DECISION MAKING, 

Iowa State Univ., Ames. Dept. of Economics. 

For a bibliographic entry see Field 5G. 
W88-078 


OF PENNSYLVANIA’S COMPRE- 


TE STREAMS, 
Susquehanna River Basin Commission, Harrisburg, 
PA 


For peer bibliographic entry see Field 5G. 
W88-07848 


MODEL APPROACH TO ACID RAIN, 
Laboratory for Waste Materials and Emissions, the 
National Institute for Public Health and Environ- 
mental Protection, Bilthoven, the Netherlands. 

L. Hordijk. 

Environment ENTVAR, Vol. 30, No. 2, p 16-20, 
40-42, March 1988. 6 fig, 1 tab, 14 ref. 


Descriptors: *Acid rain, *Sulfur dioxide, *Path of 
pollutants, *Mathematical models, *Air pollution 
effects, *Water pollution effects, *Ecological ef- 
fects, *Policy making, *Information exchange, 
Lake acidification, Soil acidification, Europe, Re- 
— Acidification Information and Simulation 
model. 


To make intelli, _ and constructive policies for 
the purpose of controlling acid deposition in 
Europe, governments and industry not only need 
pertinent and timely scientific information on the 
acidification problem, but also need the informa- 
tion structured in a form that can be used for 
decision making to create a policy based on avail- 
able scientific evidence and credible judgments 
about the probability of future events. An integrat- 
ed model has been developed to synthesize the vast 
amount of unstructured information about acidifi- 
cation and to deal with the many crucial uncertain- 
ties associated with pollution emissions and their 
environmental effects. In close collaboration with 
the United Nations Economic Commission for 
Europe (ECE) and many European and North 
American policy advisors, the International Insti- 
tute for Applied Systems Analysis (IIASA) in Aus- 
tria is developing the model in an attempt to link 
the sources of emissions with the transboundary 
transport of pollutants and the effects on soils, 
lakes, forests, and groundwater and as a tool to 
assist decision makers. The RAINS (Regional 
Acidification Information and Simulation) model 
can be used to analyze the effects of policy actions 
regarding use of alternative energies and various 
technologies to reduce emissions. In constructing 
the model, existing models have been used as much 
as possible and linked in a single framework. Scien- 
tists from many countries have served in the 
model’s review process. The model is discussed 
here along with its current application to sulfur 
dioxide emissions, its use in submodeling soil and 
lake acidification, as well as the uncertainties asso- 
ciated with its use. (Brock-PTT) 

W88-07943 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


CONTRACTUAL OPERATION AND MAINTE- 
NANCE SERVICES FOR EFFICIENT AND 
COST EFFECTIVE MANAGEMENT OF UTILI- 
TY SERVICES AND INDUSTRIAL PLANTS, 
For primary bibliographic entry see Field 5F. 
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W88-07059 


ECONOMIC FEASIBILITY OF THE REVERSE 
OSMOSIS PROCESS FOR SEAWATER DE- 
SALINATION, 

Leitner and Associates, Inc., 815 Shadow Lawn 
Drive, Elm Grove, WI 53122. 

For primary bibliographic entry see Field 3A. 
W88-07237 


VALUING IRRIGATION WATER: A SIMULA- 
TION/MATHEMATICAL PROGRAMMING 
APPROACH, 

Oklahoma State Univ., Stillwater. Dept. uf Agri- 
cultural Economics. 

D. J. Bernardo, N. K. Whittlesey, K. E. Saxton, 
and D. L. Bassett. 

Water Resources ‘Bulletin WARBAQ, Vol. 24, No. 
1, p 149-157, February 1988. 4 fig, 4 tab, 15 ref. 


Descriptors: ‘Irrigation, *Irrigation efficiency, 
*Simulation, *Value, *Economic evaluation, *Pric- 
ing, Irrigation water, Water stress, Water alloca- 
tion, Policy making, Costs, Marginal costs, Mathe- 
matical models, Optimization. 


A_ two-stage simulation/mathematical program- 
ming model was developed to derive irrigation 
water values that reflect efficient response to re- 
duced water supplies. The failure of many previous 
water valuation studies to represent the dynamic 
dimension of irrigation was shown to result in 
overestimation of derived water values. Water 
values are also shown to be dramatically influ- 
enced by both application system characteristics, 
and the relative costs of irrigation inputs. Finally, 
the marginal value of irrigation water was shown 
to vary considerably over the irrigation season, 
reaching its maximum when atmospheric demand 
is highest and crops are most susceptible to water 
stress. Results presented should be of interest to 
policy makers investigating the viability of alterna- 
tive water reallocation mechanisms. (Author’s ab- 


stract) 
W88-07288 


DEALING FOR WATER IN THE WEST: 
WATER RIGHTS AS COMMODITIES, 

Arizona Univ., Tucson. Dept. of Agricultural Eco- 
nomics. 

For primary bibliographic entry see Field 6E. 
W88-07377 


DOMINANCE OF THE INTERNAL RATE OF 
RETURN AS A PLANNING CRITERION AND 
THE TREATMENT OF O & M COSTS IN FEA- 
SIBILITY STUDIES, 

Overseas Development Inst., London (England). 
M. Tiffen. 

Water Resources Journal, - 154, p 20-25, Sep- 
tember 1987. 1 fig, 2 tab, 13 ref. 


Descriptors: *Cost analysis, * ting costs, 
*Maintenance costs, *Water costs, *Rate ot return, 
*Feasibility studies, Developing countries, Eco- 
nomic as| ial aspects, Institutional con- 
straints, Cost-benefit analysis, Irrigation. 


Use of the internal rate of return in planning irriga- 
tion projects has several defects: (1) bias agai 

durability and the assumption that capital is the 
scarce factor; (2) bias against slow startup (phased 
implementation may, in fact, be more advanta- 
geous); (3) under-emphasis on risk of different out- 
comes; (4) bias against flexibility; (5) ease with 
which cost-benefit analysis can be manipulated to 
increase the rate of return to conform with the 
planner’s opinions. A history of poor outcome of 
irrigation projects suggests that the concept of 
project sustainability should be of more concern. 
Analysis of factors influencing project success 
points to interest and cooperation from the project 
beneficiaries, sufficient farm incomes to u the 
project, satisfactory water prices to guarantee the 
desired cost recovery, and efficiency of delivery. 
Feasibility studies for water projects in developing 
countries cannot follow guidelines for studies in 
developed countries. A greater concern for farm 





incomes and for resources for operations and main- 
tenance would influence design. It could affect size 
of the service area, length of the main canal, 
choice of technology, degree of farmer involve- 
ment in maintenance, phasing of development, 
choice of more durable equipment vs. cheaper ones 
ee eee ee and acceptance of 
a higher than normal risk that the optimum water 
supply may be unavailable for a second or third 
crop. It is suggested that the economic internal 
rate of return not be abandoned. The project feasi- 
bility depdidiah ob the tees tanemes level on 
tested by seeing if resources for operation and 
maintenance are sufficient and by checking if the 
rate of return is 8% or greater. (Cassar-PTT) 
W88-07555 


WATER METER TESTING TO RAISE REVE- 
NUES: AN ABSOLUTE NECESSITY IN A DIF- 
FICULT ECONOMY, 

The Ford Meter Box Company, Wabash, Indiana. 
For pony bibliographic entry see Field 7B. 
W88-076: 


POLICY DEVELOPMENT AND THE REGION- 
AL ECONOMICS OF IMPLEMENTING NPS 
CONTROLS, 

Montana State Univ., Bozeman. Dept. of Agricul- 
tural Economics and Economics. 

For primary bibliographic entry see Field 5G. 
W88-07840 


CURACAO: DRINKING WATER SUPPLY, 
Water and Power Corporation, P.O. Box 2097, 
Curacao, Netherlands Antilles. 

For primary bibliographic entry see Field 3A. 
W88-07881 


6D. Water Demand 


GROUNDWATER RESOURCES AND DEVEL- 
OPMENT IN CHINA, 

Ministry of Geology and Mineral Resources, Beij- 
ing, China. 

For primary bibliographic entry see Field 2F. 
W88-06879 


TRENDS IN IRRIGATION DEVELOPMENT, 
AND THEIR IMPLICATIONS FOR HY- 
po AND WATER RESOURCES EN- 


For a bibliographic entry see Field 3F. 
W88-07251 


t 


IDENTIFICATION OF MONTHLY TRENDS IN 
URBAN WATER USE, 
Ohio State Univ., Columbus. Dept. of Civil Engi- 


E. W. E. W. Whitlatch, and M. J. Martin. 
Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 169-174, February 1988. 3 fig, 5 tab, 4 ref. 


Descriptors: *Water supply, Car gg distribu- 
tion, *Water use, *Water demand, * 

water, Drinking water, Potable water, Fs 
analysis, Consumptive use, Columbus, Ohio. 


Monthly water use for the 1960-1984 for the 
Columbus, Ohic, metropolitan area is analyzed to 
identify differential monthly trends in growth of 
water use. By associating water use activities with 
the ‘identified trend months, inferences may be 
made as to the possible underlying causes of the 
observed trend in overall water use. Three meth- 
ods were found useful in determining -monthly 
trends: (1) regression analysis on the monthly per- 
centage of annual use, (2) regression analysis on 
the monthly water use data itself, and (3) analysis 
of the slope of the monthly water use regression 
line. Agreement between the three methods is 
strong, but each provides some insight not found in 
the others. All three should be used in drawing 
final conclusions. For the case study, usage in the 
winter months January-. - has grown consider- 
ably relative to the other months, while the 
summer-fall months of June, August, September, 
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and October show a relative decline. A ible 
explanation for the trend is aging of the ope 
tion system, with consequent general leaka 

increased water main breakage caused by whey 
thaw conditions. More research needs to be carried 
out linking water use activities to particular 
months or groups of months. (Author’s abstract) 
W88-07290 


— ee IN SOUTHERN CALI- 


Me oe Water District of Southern Califor- 
11 Sunset Bivd., Los ue CA 90012. 
M. B. Holburt, R. W. Atwater, and T. H. Quinn. 
Journal of the American Water Works Association 
ea Vol. 80, No. 3, p 38-45, March 1988. 1 
tab. 


Descriptors: *Marketing, *Water supply develop- 
ment, *California, *Legal aspects, *Political as- 
pects, Water exchange, Groundwater storage, Col- 
orado River, Urban areas, Agriculture, Reservoirs, 
Water reuse, Water conservation. 


The Metropolitan Water District of Southern Cali- 
fornia, faced with the prospect of severe water 
supply shortages within the next 20 years, is in the 
process of negotiating a series of he nar pee 
groundwater storage programs, and o' arrange- 
ments to help meet future demands. These pro- 
grams include the use of reclaimed wastewater, 
groundwater banking, water conservation, and off- 
site stream reservoir storage. Efforts are being 
made to enhance future water supplies for urban 
areas in Southern California whi ing legal 
requirements and minimizing the adverse effects on 

icultural users. (Author’s abstract) 

88-07378 


URBAN USE OF ARIZONA’S RURAL 
GROUNDWATER, 
City of Mesa, Box 1466, Mesa, AZ 85201. 


K. F. Kohlhoff. 

Journal of the American Water Works Association 

i. WAS, Vol. 80, No. 3, p 46-50, March 1988. 1 
ig. 3 tab. 


Descriptors: *Water rights, *Water supply devel- 
opment, *Arizona, *Water transfer, *Water law, 
*Municipal water, *Economic aspects, *Urbaniza- 
tion, a planning, Rural areas, Groundwater, 
Potential. 


Mesa, Arizona, the second-fastest-growing city in 
the United States, has joined other Arizona cities 
in buying rural groundwater rights to secure suffi- 
cient water supplies for the future. The state’s 1980 
Groundwater Management Act established com- 
prehensive rules for controlling the use of this 
valuable underground resource, but the law has 
roved insufficient to address water-transfer prob- 
lems stemming from the clash of urban and rural 
ideologies that inevitably erupts when cities go 
into the ‘water-farming’ business. Mesa’s experi- 
ence of working closely with rural interests to 
ensure that its water farming venture will be eco- 
nomically beneficial to both city and rural resi- 
dents is discussed. (Author’s abstract) 

W88-07379 


MITIGATING THIRD-PARTY EFFECTS, 
Fairfield and Woods, One United Bank Center, 
Suite 2400, 1700 Lincoln St., Denver CO 80203. 
For primary bibliographic entry see Field 6E. 
W88-07380 


WATER TRANS 

Conservation Foundation, Washington, DC. 
For primary bibliographic entry see Field 6E. 
W88-07381 


PROTECTING SOCIAL VALUES IN WESTERN 
FERS, 


MATCHING WATER SUPPLY TECHNOLOGY 
TO THE NEEDS AND RESOURCES OF DE- 
VELOPING CO) 


UNTRIES, 
Cowater International, 304-411 Roosevelt Avenue, 
Ottawa, Canada K2A 3X9. 

M. G. McGarry. 
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Water Resources Journal, No. 154, p 11-19, Sep- 
tember 1987. 5 ref. 


Descriptors: *Water supply, *institutional con- 
straints, *Water policy, *Developing countries, 
Water management, Rural areas, Public health, 
Water supply development, Water resources de- 
velopment, Political aspects, Government sup- 
ports, Community development. 


Although many low-cost technologies are avail- 
able for water supply development, their imple- 
mentation is often by institutional condi- 
=— Institutions and methods established for the 
urban regions are inappropriate for the poor in 
rural regions and on the outskirts of the cities. Two 
answers to this problem are lowering the cost of 
technology and involving the users in operation 
and maintenance of the water system. Acceptance 
of tied-aid from the industrialized countries is dam- 
aging in the long run because of incompatibility 
between donated equipment and local needs, an 
unreasonably large yy A of different makes and 
models, dependence on the donor for spare parts, 
and expense of training maintenance technicians. 
Community involvement in water resources devel- 
opment is important. Whereas official p 
assume that a population desires a safe, convenient 
water supply to improve public health, this is often 
only a low-level priority to the community. In one 
case, a water system was implemented because the 
local cricket club wished to ~ without having to 
clean the ball frequently. importance of in- 
volving women in planning and implementation of 
water systems must be emphasized, since they are 
more interested in sanitation than most men. In 
Kenya a crew of women was trained to maintain 
the village pump. The main strategies for water 
resources development in the poorer regions must 
include the (1) technologies acceptable by the 
community, (2) development of a feeling of com- 
munity ownership and ip pooner for the 
roject, (3) decontraligsticn of operations. (Cassar- 


W88-07554 


WATER USE DATA IN THE SUSQUEHANNA 
= PART I: STATUS OF DATA COLLEC- 
Susquehanna River Basin Commission, Harrisburg, 
PA. Planning and Operations Div. 

For primary bibliographic entry see Field 7C. 
W88-07725 


WATER DISTRIBUTION SYSTEM INFRA- 
STRUCTURE STUDY, CITY OF NORWICH, 
N.Y., 

Susquehanna River Basin Commission, Harrisburg, 


Fes primary bibliographic entry see Field SF. 
W88-07729 


CHEMUNG SUBBASIN: LOW FLOW MAN- 
AGEMENT FRAMEWORK PLAN, 
—e River Basin Commission, Harrisburg, 


Fee primary bibliographic entry see Field 6A. 
W88-07735 


WATER USE DATA IN THE SUSQUEHANNA 

BASIN, PART II: WATER USE INVENTORY IN 

NEW YORE, 

Susquehanna River Basin Commission, Harrisburg, 
PA. 


D. R. Jackson. 

Publication No. 85. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. January 
1984. 161 p, 3 tab, 9 ref, 2 append. 


Descriptors: *Water use, *Data collections, *Sus- 
quehanna River basin, *Surveys, Data storage and 
retrieval, New York. 


Although a number of water use inventories have 
been accomplished over the years and for various 
purposes throughout the basin, there was a per- 
ceived need to conduct a detailed inventory in the 
New York portion of the Susquehanna River basin. 
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Group 6D—Waier Demand 


To establish a measure of comparability of water 
use data with the neighboring signatory State of 
Pennsylvania where a current inventory of water 
use has been maintaine over the past 12 years, a 
detailed inventory pro; was undertaken by the 
Susquehanna River in Commission (SRBC) 
staff for and at the request of New York. The 
purpose of this report is to describe the inventory 
rocess, summarize the data, and recommend 
fature courses of action. In order to manage water 
resources it is necessary to know how much water 
is available and how much is being used. The goals 
of the inventory program are: (1) To obtain a 
detailed update of water usage in the New York 
portion of the Susquehanna basin; and (2) To aid in 
achieving the common goal of establishing and 
maintaining a basinwide uniform water use infor- 
mational system. (Lantz-PTT) 
W88-07738 


ENERGY POTENTIAL OF IRISH GROUND- 
WA’ 

Geological Survey of Ireland, Beggars Bush, 
Dublin 4, Ireland. 

For primary bibliographic entry see Field 4B. 
W88-07912 


6E. Water Law and Institutions 


ROLE, OPERATION AND POSSIBLE IM- 
PACTS OF SUPPORT COMMUNICATION ON 
WATER RESOURCES DEVELOPMENT, 
Nigerian Inst. of Social and Economic Research 
(NISER), Ibadan, Nigeria. 

For primary bibliographic entry see Field 6B. 
W88-07049 


INTERBASIN WATER TRANSFERS IN RIPAR- 
IAN STATES: A CASE STUDY OF GEORGIA, 
Georgia Univ., Athens. Carl Vinson Inst. of Gov- 


ernment. 

J. E. Kundell. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 87-94, February 1988. 2 fig, 13 ref. 


Descriptors: *Interbasin transfers, *Riparian doc- 
trine, *Water rights, *Water allocation, *Permits, 
Legal aspects, Riparian waters, Riparian rights, 
Water management. 


Under the riparian doctrine of eastern states, trans- 
fers of water to nonriparian lands and, thus, to 
different river basins, are only possible if the natu- 
ral flow theory has been modified to allow for 
reasonable use. Even this adaptation is too nebu- 
lous to provide water managers and water users 
with certainty regarding water transfers. To pro- 
vide a more precise mechanism for allocating 
water, 14 eastern states have adopted some form of 
administrative pens process. Of these, five 
states statutorily allow for interbasin transfers of 
water. Thus far, no states have successfully issued 
permits for interbasin water transfers but Georgia 
and South Carolina are positioned to do so. 
Whether the permitting process will deter court 
action may rest on the ability of affected ies to 
negotiate an equitable agreement. (Author’s ab- 
stract 

W88-07281 


AGRICULTURAL WATER MODELING AND 
ECONOMIC INFORMATION NEEDS UNDER 
THE MODEL WATER CODE, 

Food and Resource Economics Department, Uni- 
versity of Florida, G-O099 McCarty Hall, Gaines- 
ville, Florida 32611. 

G. D. Lynne. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 95-101, February 1988. 2 tab, 34 ref. 


Descriptors: *Economics, *Model studies, *Model 
Water Code, *Permits, *Legal aspects, *Water al- 
location, *Prediction, Forecasting projections, 
Simulation, Information systems. 


Economic information for efficient water alloca- 
tion is difficult and costly to acquire under admin- 
istrative water systems evolving under the Model 


Water Code. One approach to obtaining more in- 
formation is to use a simulator like the Florida 
AGWATER model. The advantage of AG- 
WATER is the potential for realistic P rageury 
because it operates at the field and day levels, 
using detailed information for each crop and tract. 
Unfortunately, such simulators are complex and 
require large amounts of costly input data. A better 
solution to the information problem may be to use 
markets for the marketable goods associated with 
water, because information is inherent in such a 
process. This approach will allow limited modeling 
and management resources to be put into using 
water models to generate information for the 
goods d dent on water that are difficult to 
market, like wildlife services. (Author’s abstract) 
W88-07282 


EFFECTS OF DIVERSION ON THE NORTH 
AMERICAN GREAT LAKES, 

Rm. 6440, Social Science i: University of Wis- 
consin, Madison, Wisconsin 53706. 

For primary bibliographic entry see Field 6F. 
W88-07287 


ALTERNATIVE TO WATER POLLUTION 
CONTROLS, 

Villanova Univ., PA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 6F. 
W88-07292 


PRIORITIZING WATER MANAGEMENT 
PROJECTS IN SOUTHEAST ASIA: AN EXPER- 
IMENTAL METHODOLOGY, 

For primary bibliographic entry see Field 6B. 
W88-07293 


DEALING FOR WATER IN THE WEST: 
WATER RIGHTS AS COMMODITIES, 

Arizona Univ., Tucson. Dept. of Agricultural Eco- 
nomics. 

D. B. Bush. 

Journal of the American Water Works Association 
a Vol. 80, No. 3, p 30-37, March 1988. 8 
ref. 


Descriptors: *Water rights, *Riparian rights*, 
*Marketing*, *Water supply, *Economic aspects. 


Because few water resources in the western por- 
tions of the United States remain undeveloped, 
increasing demand for new uses for water has 
created a need for transfers. Although today’s free 
market for water in the West is more an ideal than 
a reality, privately negotiated water transfers are 
increasing in frequency and volume. The how and 
why different markets are formed, the characteris- 
tics of several types of such markets, and the types 
of water rights for which buyers and sellers are 
dealing are discussed. Examples illustrate the sales, 
lease, option, and negotiated arrangements for the 
transfer of water rights. (Author’s abstract) 
W88-07377 


MITIGATING THIRD-PARTY EFFECTS, 
Fairfield and Woods, One United Bank Center, 
Suite 2400, 1700 Lincoln St., Denver CO 80203. 
K. B. Pratt. 

Journal of the American Water Works Association 
nt nt Vol. 80, No. 3, p 51-57, March 1988. 21 
ref. 


Descriptors: *Water law, *Water rights, *Munici- 
pal water, *Water transfer, *Colorado, *Legal as- 
pects, *Economic aspects, *Irrigation water. 


Water transfer proposals in the state of Colorado 
involve lengthy hearings in water court to deter- 
mine the adverse effects on traditional users, usual- 
ly irrigators of farmland, weighed against the bene- 
fits of a ‘higher’ use, usually municipal water sup- 
plies. Available water for the growing cities along 
the eastern flank of the Front Range of the Rocky 
Mountains is frequently located far from the cities 
themselves, and the potential for damage affects 
not only farmers but also small towns that are 
dependent on an agricultural economy. Minority 
shareholders in water entities seek to prevent im- 


mediate damage to crops as a result of a transfer 
and, at the same time, to retain or increase the 
value of their shares in the water rights for poten- 
tial’ profitable transfer at a later date. The legal 
basis used in a recent decision to protect the con- 
flicting interests of a transferor and the objectors 
to the transfer are examined. Many issues were 
resolved by compromise; others were deferred for 
future rulings. (Author’s abstract) 

W88-07380 


PROTECTING SOCIAL VALUES IN WESTERN 
WATER TRANSFERS, 

Conservation Foundation, Washington, DC. 

P. C. Metzger. 

Journal of the American Water Works Association 
a las: Vol. 80, No. 3, p 58-65, March 1988. 39 
ref. 


Descriptors: *Water law, *Water transfer, *Legal 
aspects, *Economic aspects, *Social aspects, *Irri- 
gation water, Agriculture, Rural areas, Municipal 
water. 


Western states are beginning to face the economic 
and social challenges involved in transferring 
water from agricultural use to municipalities and 
industries. Because massive water development 
projects are not likely to be undertaken in the 
future, wise water management entails providing 
the legal tools to permit water to be shifted to 
areas of greatest need at the least harm to tradition- 
al agricultural users. Coping with these transfers 
requires, in many instances, changes in existing 
prior appropriation water laws, e.g., efforts to pro- 
mote more efficient use of water on farmlands 
should be accompanied by provisions to allow the 
sale of salvaged water. scenarios for protecting the 
social and economic interests of rural areas in the 
context of growing urban water demands are dis- 
cussed. (Author’s abstract) 

W88-07381 


STRETCHING THE SYSTEM: THE CHAL- 
LENGE OF GROUNDWATER PROTECTION, 
Resources for the Future, Inc., Washington, DC. 
For primary bibliographic entry see Field 5G. 
W88-07415 


CLEAN WATER ACT: NPDES PERMIT STRAT- 
EGIES. 


For primary bibliographic entry see Field 5G. 
W88-07416 


INFORMATION, THE DECISION 
AND THIRD-PARTY IN 
TRANSFERS, 

New Mexico Univ., Albuquerque. Dept. of Eco- 
nomics. 

For primary bibliographic entry see Field 6A. 
W88-07437 


FORUM, 
WATER 


MATCHING WATER SUPPLY TECHNOLOGY 
TO AND 


Cowater International, 304-411 Roosevelt Avenue, 
Ottawa, Canada K2A 3X9. 

For primary bibliographic entry see Field 6D. 
W88-07554 


UPCOMING REGULATIONS: HOW THEY 
WILL AFFECT THE WATER INDUSTRY, 
Camp, Dresser and McKee, Inc., Boston, MA. 
F. H. Elwell. 

Southwest and Texas Water Works Journal 
STWIDV, Vol. 69, No. 10, p 4-6, January, 1988. 


Descriptors: *Administrative regulations, *Operat- 
ing policy, *Decision making, *Future planning, 
*Water quality standards, *Utilities, Regulations, 
Legal aspects, Administrative decisions, Adminis- 
trative agencies, Policy making, Planning, Stand- 
ards, Land disposal, Waste disposal, Lead, Heavy 
metals, Radon, Pollutants, Water pollution, Corro- 
sion control. 





The effect of upcoming regulations on the water 
industry is reviewed. Topics discussed include the 
role of the Water Utility Co Council of the American 
Water Works Association, EPA’s regulatory 
schedule, cost effects and impacts, and immediate 
issues. The following conclusions are reached: (1) 
utility managers may have to defer infrastructure 
replacement and some development in order to 
meet compliance costs; (2) immediate concerns 
include the surface treatment rule, standards for 
lead in eer as: Sree and the problem of radionu- 
clides, partic’ a3 radon; and (3) utility managers 
and their consulting engineers must develop a 
working relationship with EPA before draft regu- 
lations are prepared to ensure that regulations are 
based on sound science and cost considerations. 


(Doria- 
W88-07654 


REVIEW OF NEW YORK’S SECTION 208 
WATER QUALITY MANAGEMENT PLAN 
AND PENNSYLVANIA’S COMPREHENSIVE 


Susquehanna River Basin Commission, Harrisburg, 
PA. 

For primary bibliographic entry see Field 5G. 
W88-07717 


DESCRIPTION, LISTING AND COST ESTI- 
MATES OF LOCAL FLOOD WARNING AND 
EMERGENCY PREPAREDNESS PROGRAMS: 
SUSQUEHANNA RIVER BASIN, 1985, 

a River Basin Commission, Harrisburg, 


For peeeeey bibliographic entry see Field 6F. 


FLOOD DAMAGE REDUCTION MANUAL. 
Basin —" Harrisburg, 
Operations Di 
For primary bibliographic entry wt Field 6F. 
W88-07730 


ANNUAL REPORT: 1984. 

Susquehanna River Basin Commission, Harrisburg, 
Pennsylvania. 1985. 16 p. 

Descriptors: *Susquehanna River, Institutions, 
t planning, Water supply, Water qual- 
ity, Environmental ces Recreation, Water 
management, Annual Reports, Fish, Wildlife. 


The Susquehanna River Basin Compact provides 
that the management of the Basin’s resources 
should be accomplished in accordance with a 
Comprehensive Plan for the Management and De- 
velopment of the water resources of the Basin. The 
Plan sets forth goals and objectives in six major 
areas of concern - Flood Plain Management and 
Protection; Water Supply; Water lity; Water- 
shed Protection and Management; Recreation, 
Fish and Wildlife; and Cultural Visual and Other 
Amenities. Fiscal Year 84 activities in furtherance 
of these objectives are described in this report. 


Susquehanna River Basin Commission, Harrisburg, 
Pennsylvania. 1986. 18 p. 


Descriptors: *Susquehanna River, Institutions, 
*Management planning, Water supply, Water qual- 

ity, Environmental protection, Recreation, Water 

management, Annual reports, Fish, Wildlife. 


The Susquehanna River Basin Compact privides 
that the management of the Basin’s resources 
should be accomplished in accordance with a 
Comprehensive Plan for the ——— and De- 
velopment of the water resources of the Basin. The 
Plan sets forth goals and objectives in six major 
areas of concern - Flood Plain Management and 
Protection; Water Supply; Water ity; Water- 
shed Protection and Management; Recreation, 
Fish and Wildlife; and Cultural Visual and Other 
Amenities. Fiscal Year 85 activities in furtherance 
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of these obj 


tives are described in this report. 
(Lantz- 
W88-07732 


ANNUAL REPORT: 1986. 
Susquehanna River Basin Commission, Harrisburg, 
Pennsylvania. 1987. 19 p. 


Descriptors: *Susquehanna River, Institutions, 
*Management planning, Water supply, Water qual- 

ity, Environmental Recreation, Water 

management, Annual reports, Fish, Wildlife. 


The Susquehanna River Basin Compact provides 
that the management of the Basin’s resources 
should be accomplished in accordance with a 
Comprehensive Plan for the Management and De- 
velopment of the water resources of the Basin. The 
Plan sets forth goals and objectives in six major 
areas of concern - Flood Plain ement and 
Protection; Water Supply; tonne ity; Water- 
shed Protection oak one it; Recreation, 
Fish and Wildlife; and Calne vi Visual and Other 
Amenities. Fiscal Year 86 activities in furtherance 
“oy Objectives are described in this report. 


tz- 
W88-07733 


ANNUAL REPORT: 1982. 
Susquehanna River Basin Commission, Harrisburg, 


PA. 
Susquehanna River Basin Commission, Harrisburg, 
Pennsylvania. 1983. 20 p. 


Descriptors: *Susquehanna River, Institutions, 
*Management F wegen *Cowanesque 

Water supply, ater quality, Environmental pro- 
tection, Recreation, Rish migration, Water man- 
agement, Economic aspects, Annual reports. 


The Susquehanna River Basin Compact provides 
that the management of the Basin’s resources 
should be accomplished in accordance with a 
Comprehensive Plan for the Management and De- 
velopment of the water resources of the Basin. The 
Plan sets forth goals and objectives in six major 
areas of concern - Flood Plain ement and 
Protection; Water Supply; Water i 
shed Protection and ement; Recreation, 
Fish and Wildlife; and Cultural Visual and Other 
Amenities. Fiscal Year 82 activities in furtherance 
of these objectives are described in this rt. A 
few of the highlights include at ag es eres in hear- 
ings before the Federal Energy Regulatory Com- 
mission on migratory fish sisteation and initiation 
of an effort to develop water storage capability at 
the Cowanesque Reservoir. These important ac- 
tivities, along with many others, are summarized in 
this report. Also included in this year’s report is a 


teal, (Lantz PTT) ss 


RISK ASSESSMENT AND CONTROL DECI- 
SIONS FOR PROTECTING DRINKING 
WATER QUALITY, 

Environmental reg Ay, Washington, 
DC. Office of Drinking W: 

+ ta bibliographic ¢ entry see Field 5G. 


GUIDELINES FOR CANADIAN DRINKING 
WATER QUALITY, 

Health and Welfare Canada, Tunney’s Pasture, 
Ottawa (Ontario). Health Protection Branch. 


For primary bibliographic entry see Field 5G. 
W88-07818 


SOCIAL AND INSTITUTIONAL FACTORS AF- 
FECTING THE ADOPTION AND MAINTE- 
NANCE OF AGRICULTURAL BMPS, 

Iowa State Univ., Ames. Dept. of Sociology and 
Anthropology. 

For primary bibliographic entry see Field 5G. 
W88-07838 


DEBRIS MANAGEMENT AT THE LOWER 
SUSQUEHANNA HYDROELECTRIC 
PROJECTS: STAFF REPORT, 


Nonstructural Alternatives—Group 6F 


Susquehanna River Basin Commission, Harrisburg, 
PA. 


For primary bibliographic entry see Field 8A. 
W88-07843 


ANNUAL REPORT: 1983. 

Susquehanna River Basin Commission, Harrisburg, 
PA. 

Susquehanna River Basin Commission, Harrisburg, 

ftamnients. (1984). 16 p. 


Descriptors: *Annual report, *Susquehanna River 
Basin Commission, *Water quality, Institutions, 
Cowanesque Lake, Susquehanna River, *New 
York, *Pennsylvania, *Maryland. 


The Susquehanna River Basin Compact was en- 
acted by the States of New York, Pennsylvania 
and Maryland and the US Government, to provide 
for the management and proper development of 
the water and related resources of the Susquehan- 
na River Basin, a 27,500 sq mi area covering por- 
tions of the three member states. The Compact also 
expresses concern about impacts upon the receiv- 
ing waters of the Chesa) Bay which takes 
about one-half of its freshwater inflow from the 

Susquehanna River. Fiscal Year 33 programs in- 
cluded two notable highlights contained in this 
year’s report: (1) ara of the Cowanesque Spe- 
cial Studies Program and (2) a water quality 
survey of the North Branch Susquehanna River. 
(Lantz-PTT) 


6F. Nonstructural Alternatives 


EFFECTS OF DIVERSION ON THE NORTH 
AMERICAN GREAT LAKES, 

Rm. 6440, Social Science Bidg., University of Wis- 
consin, Madison, Wisconsin 53706. 

M. H. David, E. F. Joeres, E. D. Loucks, K. W. 
Potter, and S. S. Rosenthal. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 141-148, February 1988. 8 fig, 3 tab, 10 ref. 
— Grant NA8&4 AA-D-00065, Project R/PS- 


Descriptors: *Interbasin transfers, *Great Lakes, 
*Diversion, *Water demand, *Water level fluctua- 
tions, Hydroelectric plants, Navigation, Simula- 

tion, Management planning, Water use, Economic 
peonky Costs. 


Water level fluctuations of the Great Lakes often 
have created regional controversies among the 
states and Canadian provinces that share this vast 
resources. Even though the 100-year range of their 
water levels is only four to five feet, episodes of 
high and low Great Lakes water levels have been a 
recurring problem throughout the twentieth centu- 
ry. The possibility of increased diversion and con- 
sumptive use has exacerbated the existing conflicts 
over how to manage this water resource. A re- 
search project evaluated the effects of interbasin 
diversion on the Great Lakes system and on the 
industries that d id on the maintenance of his- 
torical water levels, namely hydropower and com- 
mercial navigation. The simulation p capone em- 

loyed in this research and some of the important 
findings are presented. The approach is similar to 
that used in recent government studies of Great 
Lakes water level regulation. Several significant 
modifications were made specifically addressing 
the diversién issue. Aggregate annual impacts to 
mae HY and shipping resulting from a diver- 
sion of 10,000 cubic feet per second were found to 
vary from 60 to 100 million dollars. Increases in 
impacts as a function of diversion rate are nonlin- 
ear for the navigation industry. (Author’s abstract) 
W88-07287 


ALTERNATIVE TO WATER POLLUTION 
CONTROLS, 

Villanova Univ., PA. Dept. of Civil Engineering. 
R. A. Chadderton. 

Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 183-187, February 1988. 3 tab, 20 ref. 
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Group 6F—Nonstructural Alternatives 


Descriptors: *Stream pollution, *Water quality 
control, *Property rights, *Proprietary power, 
*Recreation, *Economic aspects, Cost allocation, 
Profit, Ownership of beds, Liability, Financial as- 
pects. 


A hypothetical, although realistic, water pollution 
problem was studied from a property rights view- 
point. Theoretical and economic justifications 
were developed. A fully-liable, private owner was 
found to be financially profitable while improving 
the water quality and providing recreational poten- 
tial. The example confirmed that property rights 
provides an answer to stream pollution problems, 
but contradicted the view that water pollution 
control must be justified by recreational benefits. 
(Author’s abstract) 
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CHANGES IN FLOOD INSURANCE IN THE 
SUSQUEHANNA RIVER BASIN: 1978-1982, 
Susquehanna River Basin Commission, Harrisburg, 
PA 


Ss. K. Wright, H. J. Painter, and D. J. Dickey. 
Publication No. 91. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. August 
1984. 55 p, 10 fig, 20 tab. 


Descriptors: *Pennsylvania, *New York, *Nation- 
al Flood Insurance Program, *Flood insurance, 
*Susquehanna River, Buildings, Insurance, Eco- 
nomic aspects, Data wtenion. Maryland, Public 
policy, Catchment basins. 


Data about the National Flood Insurance Program 
(NFIP) in the Susquehanna River Basin and the 
States of New York, Pennsylvania and Maryland 
for the years 1978-1982 are presented. Information 
for the following types of buildings are referenced 
throughout the document: (1) Dwellings - single 
and multi-unit; (2) Other buildings - commercial, 
industrial and — buildings; and (3) Total - total 
for all types of buildings. Data are also compiled in 
the following categories: (1) Number of policies 
for dwellings, other buildings and total number of 
policies; (2) Amount of insurance coverage for 
dwellings, other buildings and total insurance cov- 
erage; (3) Greatest change in the number of poli- 
cies for 1978 through 1981 compared with 1982; 
(4) Greatest change in the amount of insurance 
coverage for 1978 through 1981 compared with 
1982; (5) Average policy value; and (6) Average 
premium per policy. This report is prepared in six 
parts: Part I describes changes in the number of 
municipalities enrolled in the National Flood In- 
surance Program; Part II describes various 
changes in flood insurance in the Susquehanna 
River Basin for 1978 through 1982; Part III shows 
changes in flood insurance coverage for each of 
the eight Susquehanna River subbasins; Part IV 
consists of six tables that tabulate flood insurance 
data for each county in the Susquehanna River 
Basin; Part V shows flood insurance data for those 
portions of New York, Pennsylvania and Maryland 
in the Susquehanna River Basin; and in Part VI, 
statewide flood insurance data for New York, 
Pennsylvania and Maryland is provided for com- 
— purposes. (Lantz-PTT) 
88-07715 


SUMMARY OF DATA ON STREAM REACHES 
AND MAPPING COVERAGE USED FOR 
FLOOD INSURANCE STUDIES. 

Susquehanna River Basin Commission, Harrisburg, 
PA. Div. of Planning and Operation. 
Publication No. 90. Susquehanna Riv 
Commission, Harrisburg, Pennsylvania. 19) 


Descriptors: *Flood insurance, *Pennsylvania, 
*Susquehanna River Basin, *Data collections, 
*Mapping, Topography, Streamflow, Flood plain 
zoning, Historic floods, Hydrology. 


The Susquehanna River Basin Commission 
(SRBC) has completed 245 municipal flood insur- 
ance studies under two separate contracts with the 
Federal Emergency Management Agency 
(FEMA), formerly the Federal Insurance Adminis- 
tration, U.S. Department of Housing and Urban 
Development (FIA, HUD). These studies included 
most of the major population centers throughout 


Basin 
. 98 p. 


the Susquehanna River Basin. To complete these 
studies; SRBC prepared ber geo ma) . of 
the study reaches at a scale of | in = with 5- 
foot contour intervals. A detailed nydrologic study 
of most stream reaches was conducted and water 
surface profiles for the 10-, 50-, 100-, and 500-year 
flooding events were calculated. Reco; ig the 
value of the base manning ping and calculations that 
were completed for the studies, SRBC staff has 
maintained an extensive datz file and has provided 
information on request, to private citizens, consult- 
ing firms, and public agencies at all levels of gov- 
ernment. This document lists the streams and mu- 
nicipalities that were studied under each contract. 
The stream reaches and municipalities are present- 
ed-from the most downstream to upstream loca- 
tions for the first two sections of this listing. The 
third section lists the municipalities that were stud- 
ied, types of mapping available for each, and the 
number of sheets of each type of mapping to cover 
the study area for each municipality. (Lantz-PTT) 
W88-07716 


IMPLICATIONS OF CHANGES IN FLOOD IN- 
SURANCE IN THE SUSQUEHANNA RIVER 
BASIN (A FIRST ASSESSMENT), 

— River Basin Commission, Harrisburg, 


s. x. Wright, E. E. Seay, and H. J. Painter. 

Pines cme No. 101. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. October 
1985. 20 p, € fig, 4 tab. 


Descriptors: *Flood insurance, *Susquehanna 
River, *Costs, *Pennsylvania, Economic aspects, 
Susquehanna River basin, Public participation, 
Floods, Tropical storms, Behavior, National Flood 
Insurance Program. 


Changes have occurred in flood insurance cover- 
age during the past few years that can have a 
significant bearing on the economic impact of 
flooding in the Susquehanna River Basin. There 
are several factors which affect the number of 
flood insurance policies and the amount of flood 
insurance coverage. The first involves community 
eligibility for the flood insurance program. There 
has been a steady increase in the number of com- 
munities eligible for the program and many com- 
munities have converted from the emergency to 
the regular program. With increased municipal 
entry into the National Flood Insurance Program, 
and conversion from the emergency to the regular 
program, one would expect to see both growth in 
the number of individuals enrolled in the program 
and increased levels of coverage. Insurance cover- 
age per policy has increased at about 7% per year; 
however, the number of enrollees has declined. 
The cost of flood insurance is the second major 
factor affecting participation in the program. Aver- 
age premium cost for flood insurance policies in 
the Susquehanna River Basin has increased from 
$69 in 1978 to $179 in 1983. No doubt much of the 
decline observed in the number of flood insurance 
policies and amount of insurance coverage can be 
attributed to rate increases. Another factor influ- 
encing participation in the flood insurance pro- 
gram is the amount of reimbursement a policy 
owner expects to receive following flood damage. 
Still another factor has been the changing econom- 
ic conditions of the past few years. A final factor 
affecting icipation in the flood insurance pro- 
ram is the length of time since the last major 
ood. It ies been 10 years since the flooding of 
Tropical Storm Eloise in 1975 and 13 years since 
Tropical Storm Agnes in 1972. Over time, individ- 
ual concern about the impacts of flooding erodes. 
(Lantz-PTT) 
W88-07721 


DESCRIPTION, LISTING AND COST ESTI- 

MATES OF LOCAL FLOOD WARNING AND 

EMERGENCY PREPAREDNESS PROGRAMS: 

SUSQUEHANNA RIVER BASIN, 1985, 

——" River Basin Commission, Harrisburg, 
A. 


S. K. Wright. 

Publication No. 93. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. February 
1985. 33 p, 2 tab, 2 append. 


194 


Descriptors: *Flood protection, *Costs, *Susque- 
hanna River, *Policy making, *Local govern- 
ments, *New York, *Pennsylvania, *Management 
planning, Case studies, County jurisdiction, Local 
overnment, Flood damage, Tropical storms, 
mergency preparedness, Public participation, 
Gages, Communications, Flooding. 


Following the destruction caused by Tropical 
Storms Agnes in 1972 and Eloise in 1975, local 
organizations, volunteer groups and governments 
developed numerous flood warning systems and 
emergency preparedness plans to reduce flood 
damage. Descriptions of local systems, their loca- 
tion and local (non-Federal) costs of operating the 
system in the Susquehanna River basin are summa- 
rized in this report. Some of the flood warning and 
emergency preparedness activities carried out by 
county government include: operation communica- 
tions and radio dispatch centers serving all emer- 
gency functions; organize and maintain self-help 
lood warning systems, including recruiting and 
training volunteers, erecting stream gages, distrib- 
uting rain gages and maintaining equipment; elect- 
ed county officials supervise county emergency 
response, make disaster decisions, and direct 
county resources; and, in most counties County 
Emergency Management Services and/or County 
lanning Departments are responsible for organi- 
zation and maintenance of flood warning systems. 
Local government actions include: municipal offi- 
cials declare emergencies and direct and coordi- 
nate flood damage reduction actions; municipal 
police patrol roads, rivers and streams during high 
water periods; operate small area or neighborhood 
flood warning systems; erect barricades on flooded 
streets or highways; operate and maintain emer- 
gency communications systems; organize and oper- 
ate evacuation centers; move furniture and \- 
al possessions of homeowners who will be flooded; 
provide assistance to industries and businesses in 
evacuating or reducing flood damages; carry a. 
flood fighting activities such as sand 
erecting levee or wall closures, and other pe 
rescue stranded or isolated people; and, fire com- 
panies are the most important pre-flood damage 
reduction organization in many communities. In 
spite of little planning or training assistance, efforts 
by fire companies have reduced flood damages for 
many individuals and businesses. (Lantz-PTT) 
W88-07727 


FLOOD DAMAGE REDUCTION MANUAL. 
Susquehanna River Basin Commission, Harrisburg, 
PA. Planning and Operations Div. 

Publication No. 78. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. 1982. 59 p, 
2 tab, append. 


Descriptors: *Flood damage, *Manuals, *Flood 
control, *Local governments, Public policy, Hy- 
drological regime, Hydraulic engineering, Flood 
protection, blic participation, Susquehanna 
River Basin Commission. 


The Susquehanna River Basin Commission recog- 
nizes that state and federal governments are limited 
in the kind of assistance they can provide to local 
a in dealing with their flooding prob- 
lems and the damages incurred, sometimes annual- 
ly, by inundation. The purpose of this manual is to 
provide step-by-step guidelines on how to imple- 
ment flood damage reduction measures at the local 
government level. The manual can be used by 
government officials, citizens’ groups, or environ- 
mental or service organizations - anyone interested 
in finding solutions to flooding problems. The 
manual describes how to gather community ~p 
port for a flood-damage reduction program. It 
details the most common types of flooding and 
offers a general explanation of the hydrologic and 
hydraulic engineering techniques used to better 
understand the mechanics of flooding. The most 
important and len, any section of the manual out- 
lines the most effective and practical, structural 
and nonstructural flood-damage reduction meas- 
ures that can be implemented. In this section, the 
objectives of these actions, their advantages and 
desadvantages are discussed. The manual also pro- 
vides a section with information on streams in the 
Susquehanna River basin. There, individualized 





tables contain general data such as the drainage 
areas of the stream as well as what kind of studies 
have been done in specific areas and where to 
obtain additional information. (Lantz-PTT) 
W88-07730 


SUSQUEHANNA RIVER BASIN: 1980-1981, 
sens River Basin Commission, Harrisburg, 


S. “i. Wright, and H. J. Painter. 

Publication No. 77. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. March 
1982. 13 p, 4 tab. 


SUSQUEH IN FLOOD INSURANCE IN THE 


Descriptors: *Flood protection, *Insurance, *Sus- 
quehanna River, Costs, Economic aspects, Flood 
plain management. 


As part of the Susquehanna River Basin Commis- 
sion’s continuing evaluation of flood plain manage- 
ment, a comparison was made between the number 
of flood insurance policies and flood insurance 
coverage on June 30, 1980 and July 31, 1981. In 
this time period, there were substantial reductions 
in the number of flood insurance policies in force 
and a small decrease in the amount of flood insur- 
ance coverage. There was a reduction of 7,347 in 
the number of insurance policies (11%) from 
67,050 policies to 59,703 policies in force. There 
was a reduction of $37.928 million in flood insur- 
ance coverage, or 2%, from $1.969 billion to 
$1.931 billion. In Pennsylvania, some counties had 
increases and others decreases in the amount of 
flood insurance cov . The largest increase was 
in Luzerne County. $734.7 million insurance 
coverage in Luzerne County is 38% of the entire 
basin insurance coverage. Other counties with in- 
creases were Northumberland, Lancaster, York, 
Schuylkill and Dauphin. Decreases occurred in 
Blair, Clearfield, Bradford and Tioga Counties. 
The $4.9 million decrease in Blair County was a 
20% reduction in flood insurance coverage. 
(Lantz- 

W88-07739 


SELF-HELP FLOOD DAMAGE REDUCTION 
AT TC PENNSYLVANIA: A CASE 
Susquehanna River Basin Commission, Harrisburg, 


. ae. Wright. 

Publication No. 94. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. April 
1985. 20 p, 2 fig, 1 tab. 


Descriptors: *Flood damage, *Flood protection, 
Bloomsburg, Peaoylvaia, ¢ Costs, Benefits, Case 
studies, Flood: 


Self-help “~ damage reduction in Bloomsburg is 
significant. In December 1983 over $3.5 million of 
flood damage reduction benefits were realized by 
these actions. Evacuation or the protection of over 
400 vehicles alone is a significant benefit. This 
report identifies the magnitude of benefits that are 
possible through a coordinated community effort 
to: (1) identify the flood problems; (2) develop 
practical cost effective methods of flood damage 
reduction; and (3) implement them at the commu- 
nity em Timely flood warning, knowledge of 
how varying flood levels will affect the communi- 
ty and an organized flood evacuation program are 
the basic components of a practical, integrated and 
comprehensive flood damage reduction program. 
This case history looked only at the actions taken 
in Bloomsburg during the flood of December 13- 
15, 1983. It should oy noted that Bloomsburg —— 
rienced flooding events in February and April 
1984 that reached about the same flood stages (the 
three floods iad flood elevations that were within 
a foot of each other). Therefore, the benefits sum- 
marized in this report for the flood of December 
1983 were repeated in February and April 1984 
providing clear evidence that self-help flood 
damage reduction actions in Bloomsburg are of 
major importance in protecting and preserving the 
economic vitality of the community. Community 
recognition of the importance of these actions has 
increased significantly. (Lantz-PTT) 

W88-07844 


WATER RESOURCES PLANNING—Field 6 


Ecologic Impact Of Water Development—Group 6G 


USERS MANUAL FOR FLOOD EVACUATION 
PLANNING OF WATER AND WASTEWATER 
TREATMENT 


PLANTS, 
emer River Basin Commission, Harrisburg, 
For LY min bibliographic entry see Field 5D. 


6G. Ecologic Impact Of 
Water Development 


— SURVEY FOR a 

AREAS OF KARST-SUFFOSION PROCESSES 

CAUSED BY HIGH-RATE GROUNDWATER 

WITHDRAWAL, 

Water Problems Institute, USSR Academy of Sci- 

ences, Moscow, USSR. 

For primary bibliographic entry see Field 2F. 
W88-06878 


GROUNDWATER RESOURCES AND DEVEL- 
OPMENT IN CHINA, 
Ministry of Geology and Mineral Resources, Beij- 


ing, China. 
For primary bibliographic entry see Field 2F. 
W88-06879 


SEISMICITY AROUND BRAZILIAN DAM 
RESERVOIRS, 

University of Western Ontario,, Department of 
Geology, N6A 5B7, London, Ontario. 

For primary bibliographic entry see Field 8E. 
'W88-06880 


FACTORS CONTROLLING PRIMARY PRO- 
DUCTION IN TWO DIVERTED RIVERS WITH 

A LARGE FLOW REDUCTION (FACTEURS 
CONTROLANT LA PRODUCTION PRIMAIRE 
DANS DEUX RIVIERES SOUMISES A UNE 
FORTE REDUCTION DE DEBIT), 

Department of Biological Sciences, University of 
Quebec at Montreal, C.P. 8888, Succ. A, Montreal, 


L. Lapierre, and D. Planas. 
Hydrobiologia HYDRB3, Vol. 153, No. 2, p 109- 
119, October 20, 1987. 3 fig, 5 tab, 36 ref. 


Descriptors: *Environmental effects, *Rivers, *Di- 


version, *Primary productivity, *Phytoplankton, 
Algae, Biomass, Water quality, Flow peer Nu- 
trients. 


The effects of river diversion on og a meg 
primary production and biomass in the down- 
stream part of two rivers were studied in relation 
to physical and chemical variables. The Opinaca 
and Little Opinaca, situated north of the 52nd 
parallel, are oligotrophic with phytoplankton pri- 
mary Seger of <10.76 mg C/sq m/hr, chlo- 
rophyll a of <3.0 mg/cu m, and biomass of 118- 
1007 mg/cu m. Nutrient levels (phosphorus and 
nitrogen) did not increase in either river. In fact, 
one river showed a significant decrease in nutrient 
levels. The decrease in flow favored establishment 
of an algal biomass about 2 times greater than that 
present before diversion. In one river the increased 
biomass was associated with a 2.5-fold increase in 
primary productivity. In the other river the pri- 
mary production per unit of surface area remained 
stable but increased when expressed by unit 
volume due to a great decrease in underwater light 
penetration as a result of an increase in suspended 
inorganic particulates. (Cassar-PTT) 

W88-06895 


ZOOPLANKTON OF A SMALL TROPICAL 
RESERVOIR (SOLOMON DAM, NORTH 
QUEENSLAND), 

James Cook Univ. of North Queensland, Towns- 
ville (Australia). Dept. of Botany. 

For primary bibliographic a see Field 5G. 
W88-06915 


IMPACTS OF HYDROELECTRIC DEVELOP- 
MENT ON RIPARIAN VEGETATION IN THE 
SIERRA NEVADA REGION, 


Oregon State Univ., Corvallis. Dept. of Forest 
Science. 

R. R. Harris, C. A. Fox, and R. Risser. 
Environmental Management EMNGDC, Vol. 11, 
No. 4, p 519-527, August 1987. 3 fig, 3 tab, 28 ref. 


Descriptors: ‘*Sierra Nevada, *Hydroelectric 
— *Riparian vegetation, *Environmental ef- 

Ecolo effects, Vegetation effects, Diver- 
son, Streamflow 


Fourteen streams in the Sierra Nevada in the USA 
were sampled to determine whether diversions of 
streamflow for hydroelectric development had 
caused significant changes in riparian vegetation. 
Several streams showed significant differences in 
vegetation cover, community composition, or 
community structure between pairs of diverted and 
undiverted reaches. On some streams, environmen- 
tal conditions rather than streamflow diversions 
may have been responsible for vegetation differ- 
ences. Streams in the Sierra Nevada respond indi- 
vidualistically to diversions. Prediction of vegeta- 
tion responses must take into consideration envi- 
ronmental characteristics of specific stream 
reaches. (Author’s abstract) 

W88-06968 


WETLAND EVELOPMENT TRENDS’ IN 
COASTAL NORTH CAROLINA, USA, FROM 
1970 TO 1984, 

Duke Univ., Durham, NC. — of Forestry. 
M. B. Stockton, and C. J. Richardso: 

Environmental Management EMNGDC, Vol. 11, 
No. 5, p 649-657, me 1987. 5 fig, 3 tab, 22 
ref. OTA Grant 233-4550. 


Descriptors: *Coastal marshes, *Coastal zone man- 
agement, *Floodplains, *Wetlands, *Dredging, 
*North Carolina, Permits, Flood control, Bulk- 
heads, Canals, Fill permits, Regional development. 


Coastal wetlands are a valuable resource to North 
Carolina, representing important habitat for marine 
organisms and providing flood control areas and 
buffer zones from marine storms. An analysis of 
wetland development trends in coastal North 
Carolina from 1970 to 1984 was conducted using 
over 3000 files containing 15 years of permitting 
records. The total amount of coastal wetland area 
altered due to authorized development under the 
Coastal Area Management Act (CAMA), the 
Dredge and Fill Law, and Section 404 of the 
Federal Water Pollution Control Act is 1740 ha. 
This represents nearly 2% of the salt marsh wet- 
lands along the coast of North Carolina. The 
number of its issued steadily increased during 
the 1980s; however, the total amount of wetland 
loss denioes each year. A few large projects in 
the early 1970s accounted for nearly 70% of all 
wetland area developed during the 15-year period. 
Nearly two-thirds of all projects involving wetland 
destruction involved impacts on high marsh eco- 
systems. Bulkheads, canals, and filling activities 
made up 80% of the projects requiring permits; 
62% of the permits were issued to private land- 
owners, but this group accounted for only 16% of 
the losses of wetland area. Utility companies, 
which accounted for < 1% of the permits issued. 
were responsible for 46% of the permitted wetland 
loss during the 15-year study period. Future studies 
should address agriculture and forestry practices 
which are exempt under CAMA laws and there- 
fore their effects on wetland alteration have not 
been quantified. (Author’s abstract) 

'W88-06973 


ECOLOGICAL EFFECTS OF COASTAL 
MARSH IMPOUNDMENTS: A 

Florida Univ., Gainesville. Dept. of Environmental 
Engineering Sciences. 

C. L. Montague, A. V. Zale, and H. F. Percival. 
Environmental Management EMNGDC, Vol. 11, 
No. 6, p 743-756, November 1987. 1 fig, 2 tab, 145 
ref. U.S. Fish and Wildlife Service Cooperative 
Agreement 14-16-0009-1544 


Descriptors: *Nutrients, *Environmental effects, 
*Estuaries, *Literature reviews, *Coastal marshes, 
*Marshes, Ecological effects, Aquatic habitats, 





Field 6—WATER RESOURCES PLANNING 


Group 6G—Ecologic Impact Of Water Development 


Habitats, Ecosystems, Waterfowl, Dikes, Reser- 
voirs, Dams, Organic matter, Food, Wildlife, Ni- 
trogen, Phosphorus, Tidal effects, Salinity, Fish, 
Mosquito control, Seagrass, Mangroves. 


The effects of diking and flooding marshes (im- 
pounding) for mosquito control and waterfowl 
management are reviewed. Major changes include 
an increase in water level, a decrease in salinity, 
and a decrease in the exchange of marsh water 
with estuarine water. Dramatic changes in species 
composition occur; they vary from place to place. 
For example, emergent vegetation (grassy or man- 
grove) may change to submerged vegetation, cat- 
tails often proliferate due to decreased salinity and 
other favorable conditions, black mangrove 
marshes change to red and white mangroves, nutri- 
ents decrease from reduced water circulation or 
increase from wastes of newly attracted wildlife, 
primary production may increase due to a reduc- 
tion in salinity or decrease due to salt concentra- 
tion by evaporation. Changes in overall production 
and transport phenomena may not be as great as 
commonly believed. Export seems to be reduced 
or less likely in marshes that have little groundwat- 
er discharge and are far from tidal creeks, are low 
in creek density, and open to estuarine water, are 
not near upland runoff or river discharge, have 
pools and considerable entrapping vegetation, and 
are in areas of low frequency and amplitude of 
flooding. Marshes above mean high water often fit 
such a description. An important concern is occa- 
sional barring of free access to open water when 
conditions become unfavorable in an impounded 
marsh that is periodically opened and closed. For 
example, in summer high temperatures and deplet- 
ed oxygen can cause fish kills in an impounded 


marsh because no access to better conditions is 
readily available as in a natural marsh. Collection 
of comparative data on the estuarine animal use of 
various configurations of natural and impounded 
marshes should lead to improved management of 
impounded and unimpounded marshes. 


(Cassar- 
'W88-07100 


both 


BASIC HYDROLOGIC STUDIES FOR ASSESS- 
ING IMPACTS OF FLOW DIVERSIONS ON 


Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engineering. 

G. M. Kondolf, J. W. Webb, M. J. Sale, and T. 
Felando. 

Environmental Management EMNGDC, Vol. 11, 
No. 6, p 757-769, November 1987. 7 fig, 1 tab, 19 
ref. Dept. of Energy Contract No. DE-ACO0S5- 
840R21400. ; 


Descriptors: *Environmental effects, *Streams, 
*Data acquisition, *Riparian vegetation, *Flow 
control, *Diversion, Vegetation, Mapping, Aerial 
photography, Regulated flow, Seasonal variation, 
Owens River Basin, California, Water table fluctu- 
ations, Hydrographs, Flow measurement, Moun- 
tain streams, Model studies, Flood plains, Stream- 
flow depletion. 


Stream diversion for hydroelectric development 
can adversely affect riparian vegetation by flow 
reduction, for example, lowered stream surface 
levels affecting plants dependent on spray or sub- 
mersion, water table lowered below the rooting 
depths of some species, and reduction of annual 
high flows which recharge bank sediments with 
moisture. Methods for collecting relevant hydro- 
logic data are described, and the results are report- 
ed for studies on seven stream reaches proposed 
for hydroelectric development in the eastern Sierra 
Nevada, California. Methods include (1) preparing 
geomorphic maps from aerial photographs, (2) 
using well level records to evaluate the influence 
of streamflow on the riparian water table, (3) 
taking synoptic flow measurements to identify 
gaining and losing reaches, and (4) analyzing flow 
records from an upstream-downstream pair of 
gages to document seasonal variations in down- 
stream flow losses. In the study area the geomor- 
phic influences on hydrology and riparian vegeta- 
tion were pronounced. For example, in a large U- 
shaped glacial valley, the width of the riparian 


strip was highly variable along the study reach and 
was related to geomorphic controls, whereas the 
study reaches on alluvial fan deposits had relative- 
ly uniform geomorphology and riparian strip 
width. Flow losses of 20% were typical over 
reaches on alluvial fans. In a mountain valley, 
however, one stream gained up to 275% from 
geomorphically controlled groundwater condi- 
tions. (Cassar- 

W88-07101 


WATER TABLE RISE IN A SEMICONFINED 
AQUIFER DUE TO SURFACE INFILTRATION 
AND CANAL RECHARGE, 

Ahmadu Bello Univ., Zaria (Nigeria). Dept. of 
Water Resources and Environmental Engineering. 
For primary bibliographic entry see Field 2E. 
W88-07205 


EVALUATION OF COSTS ASSOCIATED WITH 
REGIONAL, ENVIRONMENTAL IMPACT IN 
CHESAPEAKE BAY, 

West Virginia University, Morgantown, WV. 

For primary bibliographic entry see Field 6B. 
W88-07224 


THAILAND DAM CONTROVERSY, 

E. Kemf. 

Water Resources Journal, No. 154, p 82-83, Sep- 
tember 1987. 


Descriptors: *Environmental effects, *Dams, *Hy- 
droelectric power, *Thailand, Wildlife habitats, 
Habitats, Social effects, Roads, Construction, For- 
ests. 


The environmental impact of the pro Nam 
Choan dam in Thailand upstream of the River 
Kwai is the subject of much controversy. Road 
construction has already opened wildlife areas, 
promoting illegal logging, poaching, and settle- 
ment of six new villages. Conservationists claim 
that dam construction would reduce the remaining 
lowland riverine forest habitat by one-third. Other 
adverse effects would be disturbance of migration 
routs of endangered species, further salination of 
downstream agricultural land, danger of earth- 
quake, and flooding of unexplored archeological 
sites, potential mineral resources, and Karen and 
Hmong tribal villages. The project is temporarily 
shelved pending the results of a feasibility study. 


¢ 
W88-07559 


DEPRESSION OF PRIMARY PRODUCTION 
BY HUMIC MATTER AND SUSPENDED SEDI- 
MENT IN LIMNOCORRAL EXPERIMENTS 
AT SOUTHERN INDIAN LAKE, NORTHERN 
MANITOBA, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

For primary bibliographic entry see Field 2H. 
W88-07638 


UNIONID MUSSELS (MOLLUSCA, BIVALVIA) 
OF THE BELGIAN UPPER RIVER MEUSE: AN 
ASSESSMENT OF THE IMPACT OF HYDRAU- 
LIC WORKS ON THE RIVER WATER SELF- 
PURIFICATION, 

Liege Univ. (Belgium). Zoology Inst. 

R. M. Libois, and C. Hallet-Libois. 

Biological Conservation BIOCOK, Vol. 42, No. 2, 
p 115-132, 1987. 4 fig, 5 tab, 30 ref. 


Descriptors: *Mussels, *River Meuse, *Water 
quality, *Hydraulic structures, *Environmental 
impact, *Dams, *Self-purification, *Benthic fauna, 
*Banks, Mollusks, Weirs, Water level, Sampling, 
Mapping, Benthic environment, Aquatic animals, 
Benthos, Fauna, Biomass, Filtration. 


In September, 1983, the nine weirs regulating the 
flow of the River Meuse between Givet, France 
and Namur, Belgium were kept fully open for 
technical purposes. The water level therefore 
dropped, allowing the sampling of benthic orga- 
nisms and the mapping of the different kinds of 
banks. The density of unionid mussels was meas- 
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ured for each bank type. Silt and fine gravel bot- 
toms are the preferred habitats of these mussels. In 
these natural habitats, the mean biomass is estimat- 
ed at more than 1.8 tons/ha. In pebbles, this value 
is near 1 ton/ha, whereas in the stony blocks and 
on rocky bars it falls to 165 kg/ha. Man-made 
banks are poor biotopes, with 297 kg mussels/ha 
on old stoneworks and only 65 k, on recent 
ones. When the filtration rate is considered, it can 
be shown that, at the time this study was undertak- 
en, the unionid mussels living on the Meuse banks 
filtered more than 300 | water/s. This rate will 
drop to 27 I/s within only a few years if the 
proposed hydraulic works are constructed. It is 
concluded that these works will have a negative 
effect on the self-purification capacity of the river. 
(Author’s abstract) 

W88-07670 
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ESTIMATING SAMPLE REQUIREMENTS 
FOR FIELD EVALUATIONS OF PESTICIDE 
LEACHING, 

Environmental Protection Agency, Athens, GA. 
Southeast Environmental Kesearch Lab. 

C. N. Smith, R. S. Parrish, and R. F. Carsel. 
Environmental Toxicology and Chemistry 
ETOCDK, Vol. 6, No. 5, p 343-357, May 1987. 7 
fig, 3 tab, 19 ref. 


Descriptors: *Pesticides, ‘*Pesticide residues, 
*Leaching, *Groundwater pollution, *Sampling, 
*Soil chemistry, *Soil physical properties, Statisti- 
cal analysis, Chemical de ition, Sorption, Soil 
solution, Variation cient, Inorganic com- 
pounds, Hydraulic conductivity, Hydrogen ion ac- 
tivity, Infitration. 


A method is presented for estimating the number 
of samples needed to evaluate pesticide leaching 
threats to ground water at a desired level of preci- 
sion. Sample size projections are based on desired 
omer 7 (exhibited as relative tolerable error), 
level of confidence (90 or 95%) and estimates of 
variability (expressed as the coefficient of varia- 
tion) for selected pesticide and soil characteristics. 
Summary tables of descriptive statistics are provid- 
ed as guides for projecting variability of various 
soil characteristics, pesticide properties (sorption, 
degradation), pesticide concentration profiles and 
inorganic solutes. These data were compiled 
por pe ye a comprehensive search of review articles 
and of reports of laboratory and field studies. They 
are also useful for evaluating ground water con- 
tamination by calibrating and conducting sensitivi- 
ty testing with solute transport models. Coeffi- 
cients of variation for selected soil characteristics 
were as follows: bulk density, 2 to 17%; organic 
matter, 42 to 125%; porosity, 4 to 18%; particle 
size distribution, 3 to 55%; hydrogen ion activity, 2 
to 15%; 0.3 bar water content, 18 to 82%; 15 bar 
water content, 18 to 87%; saturated hydraulic con- 
ductivity, 48 to 320%; and infiltration rate, 40 to 
97%. Coefficients of variation for selected pesti- 
cide characteristics were as follows: transformation 
rates, 7 to 202%; sorption coefficients, 34 to 56%; 
and pesticide concentration profiles, 40 to 450%. 
Variability of pesticide concentrations increased 
over time after the initial pesticide application. The 
coefficients of variation for inorganic solutes 
ranged from 19 to 127%. On the basis of these 
data, sample size estimates (for constant desired 
precision and confidence level) for characterizing 
selected soil characteristics generally are smaller 
than those required for estimating pesticide con- 
centrations. Fewer samples are projected for esti- 
mating pesticide concentrations shortly after appli- 
cation, with progressive increases required in later 
sampling. (Author’s abstract) 

W88-06943 


MICROSCALE CHEMICAL HETEROGENEITY 
IN GROUNDWATER, 

Isotope Department, The Weizmann Institute of 
Science, 7100 Rehovot, Israel. 

For primary bibliographic entry see Field 5B. 





W88-07113 


SULFATE IN COLORED WATERS: II. EVAL- 
UATION OF APPROACHES FOR CORRECT- 
ING HISTORICAL COLORIMETRIC DATA, 
National Water Research a Burlington (Ontar- 
io). Analytical Methods Di 

V. Cheam, and A. S. Y. Chau. 

Environment International ENVIDV, Vol. 13, No. 
3, p 261-270, 1987. 11 fig, 2 tab, 12 ref. 


Desc iptors: *Sulfates, *Acid rain, *Water analy- 
sis, *Chemical analysis, *Data collections, *Colori- 
metric data, Bh aera *Color, *Data correc- 
tion, *Canada, History, Seasonal variations, Organ- 
ic matter, Ciena aie, Dissolved solids. 


Historical colorimetric sulfate data are known to 
be highly biased and cannot be used as reliable 
Sulfate ion concentrations for scientific interpreta- 
tion. They need to be corrected. Various ap- 
proaches for correcting these data were discussed 
and evaluated. A simple and direct approach was 
found to be satisfactory. To correct historical col- 
orimetric data, data sets are first categorized and 
— together based on geographical locations 
id seasonal variations of dissolved carbon (or 
porte of a specific site, river, lake (or groups) 
which have similar amounts and nature of organic 
matter. For each group, the colorimetric and chro- 
matographic sulfate values are then obtained and 
related by an equation which is used to convert the 
corresponding historical values to ‘true’ sulfate 
values. (Author’s abstract) 
W88-07131 


UENCE OF INSTALLATION PRACTICES 
ON EVAPORATION FROM SYMON’S TANK 
AND AMERICAN CLASS A-PAN EVAPORI- 


METERS, ] 

Hydrological Research Institute, Department of 

bee Affairs, Private Bag X313, Pretoria, 0001, 
ublic of South Africa. 

i Bosman. 


Agricultural and Forest Meteorology, Vol. 41, No. 
3/4, p 307-323, December 1987. 2 fig, 9 tab, 14 ref. 


Descriptors: *Evaporimeters, *Evaporation pans, 
*Statistical analysis, Environmental effects, Vege- 
tation effects, Screens, Sodium chloride, Copper 
sulfate, Solutes, Field tests. 


Results from Symon’s tanks and American Class 
A-pans proved that the nature of the immediate 
environment has a pronounced influence on evapo- 
ration. Class A-pans above bare soil and crushed 
stone (both without protective screening) evaj 
rated 6 and 19%, respectively, more than dt 
above grass cover. Bare soil treatments with pro- 
tective screening evaporated 18% less than those 
without protection. Symon’s tanks surrounded by 
bare soil and crushed stone evaporated 13 and 
12%, respectively, more than tanks surrounded by 
grass. Symon’s tanks in bare soil with protective 
screens, averaged 16% less evaporation than those 
without screening. A-pan treatments on different 
wooden bases above bare soil showed random 
differences for monthly evaporation, although 
these differences were not significant on an annual 
basis. Annual evaporation for sodium chloride and 
copper sulfate treatments did not differ significant- 
ly from control values. (Author’s abstract) 
W88-07186 


MEASURE OF ISOTOPIC EQUILIBRIUM BE- 
TWEEN WATER, WATER VAPOUR AND SOIL 
CO2 IN ARID ZONE SOILS, 

Paris-11 Univ., Orsay (France). Lab. d’Hydrologie 
et de Geochemie Isotopique. 

For primary bibliographic entry see Field 2G. 
W88-07197 


ESTIMATING FLOOD PEAKS FROM SMALL 
RURAL CATCHMENTS IN SWITZERLAND, 
Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

For primary bibliographic entry see Field 2E. 
W88-07202 


DISAGGREGATION OF DAILY RAINFALL, 
Pima County Department of Transportation and 
peg Control, 1313 S. Mission Road, Tucson, AZ 
For primary bibliographic entry see Field 2B. 
W88-07208 


COMBINED HYDROLOGIC SAMPLING CRI- 

TERIA FOR RAINFALL AND STREAMFLOW. 

Massachusetts Inst. of Tech., Cambridge. Dept. of 

Civil Engineerin; acon, 9 

D. G. Tarboton, R. L. Bras, and C. E. Puente. 

Journal of Hydrology JHYDA7, Vol. 95, No. 3/4, 
323-339, 30 November 1987. 8 fig, 1 tab, 11 ref. 
SGS Grant 14-08-0001-G1143. 


pon Mears ye $s ony cer data, *Water 
sampling, treamflow, * -runoff 
relationshi *Hydrologic a *Sampling 
strategy, rs, Catchment basins, Estimating, 
Streamflow forecasting, Discharge measurement, 
Stochastic process, thematical models, Geo- 
morphology, Systems analysis, Linear program- 
ming, Analysis of variance, Rain gages, Flow 
measurement. 


This paper considers the joint sampling of the 
rainfall and streamflow processes. The sampling 
frequencies in time and sj are obtained as a 
fanction of basin and all characteristics. The 
effectiveness of different sampling strategies is 
measured by the variance of the error of estimated 
or predicted streamflow. This is related to the 
rainfall and basin rainfall-discharge properties 
through parameterizations of these processes. 
Rainfall is modelled as a stochastic process with 
covariance structure separable in time and space. 
Streamflow is parameterized in terms of the fluvial 
geomorphology of the basin. Linear systems 
theory is used to link precipitation to flow and to 
compute the variance of basin discharge. The vari- 
ance of the error in prediction of streamflow is 
randall "me in terms of the ry (1) basin and 
fall model parameters; and (2) measurement 
consisting of numbers of rain gages plus 
rainfs and flow measurement intervals. This error 
variance is used to assess the effectivenes: of a 
measurement strategy. The results should be of use 
in the formulation of hydrologic sampling strate- 
ges. (Author’s abstract) 
88-07209 


WIND SET-UP ERROR IN MEAN LAKE 


National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2H. 
W88-07512 


RAPID STATISTICAL CORRELATION BE- 
TWEEN POLLUTION SOURCES AND 
MARINE CONCENTRATIONS, 


Institute of Oceanograj 
Sciences, 9000 V; jul garia. 

For primary bibliographic entry see Field 5A. 
W88-07697 


a Bulgarian Academy of 


NUTRIENT MONITORING OF THE LOWER 

SUSQUEHANNA RIVER AND SELECTED 
TRIBUTARIES, OCTOBER 1, 1984 - 

BER 30, 1986; INTERIM REPORT, 

Susquehanna River Basin Commission, Harrisburg, 


4 7 Holloweil. 

Publication No. 108. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. February 
1987. 25 p, 13 fig. 


SEPTEM- 


Descriptors: *Water quality, *Monitoring, *Sus- 

quehanna River, *Nutrients, Chesapeake Bay, 

—— runoff, Runoff, Urban areas, Forest water- 
eds. 


Significant contributions of nutrients and sediments 
are derived from storm induced overland runoff. 
Collecting samples of storm induced runoff has 
been moderately successful. Improved capability is 
needed in predicting when approaching storm sys- 
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tems will produce sufficient runoff to warrant sam- 
pling. A full assessment of nutrient loading from 
the monitored Main Stem Susquehanna River sta- 
tions and tributary stations needs additional storm 
induced runoff data. These data are also needed to 
evaluate the combined effect of seasons and land 
use on storm loading. This preliminary analysis has 
also shown that further monitoring of the urban 
(Paxton Creek) and forested (Stony Creek) sites is 
not warranted and that greater emphasis should be 
placed on the principal nutrient and sediment con- 
tributing basins. Although data from the Main 
Stem Susquehanna River monitoring stations were 
not assessed in this report (due to insufficient storm 
data), it is now apparent that an increased monitor- 
ing effort is necessary downstream of the Harris- 
burg station. The storm loads carried by the River 
are modified by the hydroelectric power generat- 
ing impoundments. To define this nutrient loading 
to the Chesapeake Bay more fully, it is necessary 
to implement a coordinated storm sampling effort 
between the tributary and Main Stem stations de- 
scribed above and the Conowingo Dam station 
maintained by the Maryland Office of Environ- 
mental Protection and the U.S. Geological Survey. 
(Lantz-PTT) 

W88-07737 


DETAILED GEOLOGIC STUDIES ESTABLISH 
PERMEABILITY TRENDS FOR PLUME DEFI- 
NITION AND GROUND-WATER CLEAN-UP, 
Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

V. Price, and W. C. Fallaw. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-010197. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. DP-MS-86-181, (1987). 37 p, 32 fig. 


Descriptors: *Geohydrology, *Permeability, 
*Groundwater pollution, *Path of pollutants, 
Model studies, Monitoring, Groundwater quality, 
Piezometers, Infiltration, Groundwater movement, 
Aquitards, South Carolina. 


Heterogeneity is the hallmark of near shore (fluvial 
to marginal marine) depositional sequences. Be- 
cause of this, simple geologic models derived from 
cursory sampling or the more basic electric logs 
may not define permeability trends adequately for 
plume definition and contaminant mitigation ef- 
forts. A study area in the upper Atlantic Coastal 
Plain of South Carolina is discussed. Preliminary 
geologic and hydrologic data were incorporated 
into a three-dimensional flow model which pre- 
dicted piezometric contours at right angles to ob- 
served contours. In addition, contaminated 
groundwater was observed in locations that were 
considered to be upgradient of known sources 
based on preliminary assessment of piezometric 
data from a few early monitoring wells. Installa- 
tion of later monitoring wells was accompanied by 
thorough and careful geologic sampling and col- 
lection of digitally-captured geophysical log data. 
Isopach and structure contour maps were con- 
structed for significant high and low permeability 
strata. Probable middle Eocene erosion resulted in 
replacement of clays in an important aquitard with 
permeable channel sands over a small part of the 
study area. Discovery of breaches in the confining 
layers permitted observed patterns of contaminant 
distribution and piezometric data to be explained. 
(Author’s abstract) 

W88-07743 


MEASUREMENT OF SEDIMENT YIELDS, 
Ward (Peter) and Associates, Vancouver (British 
Columbia). 

For primary bibliographic entry see Field 2J. 
W88-07898 


ANALYTICAL METHODS MANUAL FOR THE 
DIRECT/DELAYED RESPONSE PROJECT 
SOIL SURVEY, 

Lockheed Engineering and Management Services 
Company Inc., Las Vegas, NV 89119. 

K. A. Cappo, L. J. Blume, G. A. Raab, J. K. Bartz, 
and J. L. Engles. 

Available from the National Technical Information 
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Service, Springfield, VA. 22161, as PB87-227468. 
Price codes: A14 in paper copy, AO1 in microfiche. 
August 1987. 196 p, 8 fig, 24 tab, 79 ref, 5 append. 
Contract No. 68-03-3249. 


Descriptors: *Acid rain, *Watersheds, *Data col- 
lections, *Spectroscopy, *Air pollution effects, 
*Soil properties, Data processing, Acidity, Acidic 
water, Surface water, Emission spectroscopy, 
Atomic absorption spectroscopy, Chemistry of 
precipitation, Model studies, Manuals, Surveys, 
Soii water, Prediction. 


The U.S. Environmental Protection Agency 
(EPA), in conjunction with the National Acid 
Precipitation Assessment Program, has designed 
and implemented a research program to predict the 
long-term response of watersheds and surface 
waters in the United States to acidic deposition. On 
the basis of this research, each watershed system 
studied will be classified according to the time 
scale in which it will reach an acidic steady state, 
assuming current levels of acidic deposition. The 
EPA requires that data collection activities be 
based on a program that ensures that the resulting 
data are of known quality and are suitable for the 
purpose for which they are intended. In addition, it 
is necessary that the data obtained be consistent 
and comparable ee & the survey. For these 
reasons, the same detailed analytical methodology 
must be available to and must be used by all 
analysts participating in the study. This manual 
specifies the analytic methods and internal Ce 
control used to process and analyze samples for the 
Direct/Delayed Response Project Soil Survey. 
The described determinations, and their methods, 
include: for air-dry moisture content, gravimetric; 
for cation exchange capacity (using NH4OAc and 
NHAC! saturating soluticns), autotitration or flow 
injection analyzer; and for exchangable K in 
NH40Ac, NHA4Cl, and CaCl2, flame atomic ab- 
sorption spectroscopy or flame atomic emission 
seen. (Author’s abstract) 
88-07960 


IN SITU MONITORING OF ORGANICS, 
Reynolds Electrical and Engineering Co., Inc., Las 
Ve; NV. Nevada Test Site. 

P. T. Dickman, and D. A. McGrath. 

IN: DOE Hazardous Waste Remedial Actions Pro- 
gram, Annual Repori: FY 1986. Report No. DOE/ 
HWP--25, May 1987. p 169-178, 5 fig. 


Descriptors: *Monitoring, *Sampling, *Path of 
pollutants, *In situ tests, *Organic compounds, Soil 
sampling, Waste disposal, Disposal sites, Gas chro- 
matography, Chemical analysis, Tracers. 


The purpose of this task was to demonstrate the 
use of subsurface soil-gas samples and tracers in 
characterizing and monitoring organic pollutant 
releases from disposal facilities. The basic concept 
involves inserting subsurface gas sampling probes 
at various depths and locations at the release site 
and drawing small volumes of gas samples into a 
gas chromatograph for analysis. Data obtained 
provide a qualitative characterization of the pres- 
ence of volatile organics and a distribution profile. 
Quantitative analysis requires laboratory data on 
soil properties and material sorption characteris- 
tics. Once a site has been characterized for organ- 
ics, subsurface gaseous tracers can be released to 
assess migration mechanisms and rates. In FY 
1986, three major tasks were accomplished: (1) 
design of soil air sampler probes, (2) development 
of standard laboratory procedures for quantifying 
volatile organic sorption, and (3) development of 
procedures in the use and analysis of sampling 
systems and data. Over the next fiscal year, investi- 
gation of a jet fuel spill site will be started using 
the soil-gas samplers. Laboratory tests are being 
performed on soils from the area and principal 
constituents of jet fuel. After the initial character- 
ization steps have been completed, some simplified 
modeling will be performed to determine optimal 
locations for long-term monitoring stations and 
tracer studies. (See also W88-07971) (Lantz-PTT) 
W88-07977 


SOIL GAS SENSING FOR DETECTION AND 
MAPPING OF VOLATILE ORGANICS, 


Nevada Univ., Las Vegas. Environmental Re- 

search Center. 

D. A. Devitt, R. B. Evans, W. A. Jury, T. H. 

Starks, and B. Eklund. 

Available from the National Technical Information 

Service, Springfield, * 22161, as PB87-228516. 

Price codes: A10 in 'y, AO} in microfiche. 

Report No. EPA/ 78-87 36, August 1987. 266 
, 80 fig, 34 tab, 172 ref, append. EPA Contract 

jo. CR" 812189-01. 


Descriptors: *Monitoring, *Sampling, *Soil gas, 
*Mapping, *Organic compounds, *Volatile acids, 
*Path of pollutants, Solute transport, Soil contami- 
nation, Groundwater movement, Groundwater 
pollution, Chemical analysis, Sampling. 


Soil gas monitoring is a cost effective means of 
delineating the size and movement of organic con- 
taminants in the subsurface. It can also provide 
immediate information on the lateral extent of soil 
and groundwater combination and can minimize 
and more accurately predict the number and loca- 
tion of conventional monitoring wells that must be 
drilled. Five important areas related to soil gas 
monitoring are addressed; (1) site specific parame- 
ter considerations, (2) transport and retention of 
organics in soil and groundwater, (3) sampling 
methods, (4) analytical methods, and (5) statistical 
treatment of soil organic vapor measurements. 
Many of the parameters (water solubility, microbi- 
al influence, groundwater flow, etc) that must be 
considered by the scientist before utilizing soil gas 
sensors in a field monitoring program are outlined. 
The complex soil, air, water and hydrocarbon 
system is addressed with an overview of the im- 
portant processes involved in the transport and fate 
of organic contaminants in the soil. The correct 
sampling and analytical methodologies for moni- 
toring volatile organics in the subsurface include 
such — a as headspace, ground 
probe, flux chamber and passive sampling tech- 
niques. The most appropriate methods to utilize for 
a given contaminant monitoring program are con- 
sidered. A statistical treatment of soil organic 
vapor measurements is also included to ensure that 
soil gas monitoring programs address the require- 
ment for data precision. The spatial patterns of soil 
organic vapor measurements are treated from a 
statistical viewpoint. (See also W88-07971)(Lantz- 


PTT) 
W88-07979 
7B. Data Acquisition 


STUDY OF METAL SORPTION/DESORPTION 
PROCESSES ON COMPETING SEDIMENT 
COMPONENTS WITH A MULTICHAMBER 
DEVICE, 

University of Technology Hamburg-Harburg, Eis- 
a 38, D-2100 Hamburg, 90, West 


erman 
For primary bibliographic entry see Field 5B. 
'W88-06885 


USE OF LANDSAT MULTISPECTRAL SCAN- 
NER DATA FOR THE ANALYSIS AND MAN- 
AGEMENT OF FLOODING ON THE RIVER 
SEVERN, ENGLAND. 
Department of 
ter, Leicester LE1 


Geography, | University of Leices- 


A. G. Brown, K. J. Gregory, and E. J. Milton. 
Environmental Management EMNGDC, Vol. 11, 
- 5, p 695-701, September 1987. 4 fig, 3 tab, 24 
ref. 


Descriptors: *Flooding, *Flood-mapping, *Land- 
sat, *Hydrological management, *Remote sensing, 
Satellite technology. 


Remote sensing has emerged as one of the major 
techniques for the analysis and delineation of large 
floods. This analysis can provide data invaluable 
for the hydrological management of large river 
systems. A need for information on the extent of 
floodplain inundation for the lower reaches of the 
largest river in the UK was met by a search 
through Landsat images of floods and the analysis 
of the best example recorded. Automated classifi- 
cation of the Landsat imagery of this flood on the 


river Severn in 1977 was used to provide estimates 
of the extent and spatial distribution of inundation. 
Flood images were generated using the Plessey 
IDP 3000 image processor, and the maps derived 
accorded well with aerial photo; hy and quali- 
tative flood information. Three distinct floodplain 
environments were delineated and flood images 
produced by different spectral bands com 5 
Specific questions prompted by flood hazard man- 
agement and concerning the processes and extent 
of flooding were answered by the Landsat data 
analysis. Management of the flood risk of large 
rivers is ex) ive and remote sensing data is a 
relatively cheap and effective way of monitoring 
control works and providing data for the predic- 
tion of the effects of future hydrological works. 
Remote sensing is a practical way in which spatial 
information concerning the behavior of large dy- 
namic systems can be obtained both quickly and 
relatively cheaply. (Author’s abstract) 

W88-06974 


DUAL-LABEL RADIOISOTOPE METHOD 
FOR SIMULTANEOUSLY MEASURING BAC- 
TERIAL PRODUCTION AND METABOLISM 
IN NATURAL WATERS, 


George Mason Univ., Fairfax, VA. Dept. of Biol- 


ogy. 

R. B. Jonas, J. H. Tuttle, D. L. Stoner, and H. W. 
Ducklow. 

Applied and Environmental Microbiology 
AEMIDF, Vol. 54, No. 3, p 791-798, March 1988. 
9 fig, 2 tab, 23 ref. NOAA Grant NA84AA-D- 
00014 and EPA Grant X-003311-01-0. 


Descriptors: *Analytical methods, *Radioactive 

*Limnology, *Primary productivity, 
*Dual-label_method, *Microbiological _ studies, 
Microor; Bacterial physiology, Turnover 
rate, Amino acids, Phytoplankton, Seasonal varia- 
tion, Bacteria, Chesapeake Bay. 


Bacterial production and amino acid metabolism in 
aquatic systems can be estimated by simultaneous 
incubation of water samples with both tritiated 
methyl-thymidine and 14C-labeled amino acids. 
This dual-label method not only saves time, labor, 
and materials, but also allows determination of 
these two parameters in the same microbial sub- 
community. Both organic carbon incorporation 
and respiration can be estimated. The results ob- 
tained with the dual-label technique are not signi 
cantly different from single-radiolabel ods 
over a wide range of bacterial activity. The 
method is particularly suitable for leieb abil field 
programs and has been used successfully with eu- 
trophic estuarine samples as well as with oligotro- 
phic oceanic water. In the mesohaline portion of 
Ch Bay, thymidine incorporation ranged 
seasonally from 2 to 635 pmol/L/h and amino acid 
turnover rates ranged from 0.01 to 28.4%/h. Com- 
parison of thymidine incorporation with amino 
acid turnover measurements made at a deep, 
midbay station in 1985 suggested a close coupling 
between bacterial production and amino acid me- 
tabolism during most of the year. However, pro- 
duction-specific amino acid turnover rates in- 
creased dramatically in deep bay waters during the 
spring phytoplankton bloom, indicating transient 
decoupling of bacterial production from metabo- 
lism. Ecological features such as this are readily 
detectable with the dual-label method. (Author’s 
abstract) 

W88-07024 


USE OF ECHOSOUNDER TRACINGS TO ES- 
TIMATE THE ABOVEGROUND BIOMASS OF 
SUBMERGED PLANTS IN LAKES, 

McGill Univ., Montreal (Quebec). Dept. of Biol- 
ogy. 

C. M. Duarte. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 44, No. 4, p 732-735, April 
1987. 2 fig, 1 tab, 12 ref, append. 


Descriptors: *Echosounding, *Biomass, *Sub- 
merged plants, *Lakes, *Limnology, *Data i 
sition, *Estimating, Aquatic plants, Estimating 
equations, Macrophytes, Errors. 





uation is: Biomass = -343 + 37. vale height) 
+ 95 + 9aform x height) where specie tha reach 
cae op ower maxtaemaiiens aptet cass} 

short understory species with floating flowers as 
form class 2, and species with underwater flowers, 
those lacking flowers, and those that, although able 
to produce flower, never flower in nature as, form 
class 3. The standard error of the estimates is 421 g 
fresh weight/sq m, a value comparable with the 
standard error of direct harvest by SCUBA divers. 
rn eet 

growing at greater cm with plants 
taller than 20 cm. (Author’s abstract) 
W88-07078 


BASIC HYDROLOGIC STUDIES FOR ASSESS- 
ING IMPACTS OF FLOW DIVERSIONS ON 
RIPARIAN VEGETATION: EXAMPLES FROM 
STREAMS OF THE EASTERN SIERRA 
NEVADA, CALIFORNIA, USA, 

nee Hopkins Univ., mam gd MD. Dept. of 

graphy and Environmental Engineering. 

For pe og bibliographic entry see Field 6G. 


pret pn a ght Le gens hgh OF 
MAN WATERS CON- 


graphic Sciences, Brook Road, 
Worm Godalming, Surrey Gua 5UB (Great 


D. J. Hydes. 
Analytica Acta ACACAM, Vol 199, p 
221-226, yRownry 15, 1987. 2 fig, 4 tab, 5 ref. 


pater M4 *Water analysis, *Chemical analysis, 
Manganese, *Heavy metals, *Iron, *Formaldox- 
ime, *Natural waters, Continuous flow analyzer, 
Automation. 


A re-evaluation of the use of formaldoxime to 
determine manganese in natural waters at concen- 
trations of 0-100 micromolar is reported. Addition 
of EDTA after formation of the manganese/for- 
maldoxime complex removes interference from up 
to 100 micromolar iron. The extents of formation 

and destruction of the iron and manganese com- 
aeee with formaldoxime depend on the pH of the 
solution and on the time between reagent addition 
and measurement of absorbance. (Author’s ab- 


stract) 
W88-07121 


CONSTRUCTION AND EXPLOITATION OF 
AN Lites ay SEQUENTIAL WET-ONLY 


AMPLER, 
Laboratoire de ag age de l’atmosphere, 


Universite Paris 7 
For pring Frames. hi Fiel 

‘or primary bibliographic entry see Field 5B. 
W88-07150 


2 Place Jussieu, 75251, Paris 


ESTIMATION OF SURFACE WATER EVAPO- 
RATION RATES BY CONTINUOUS RADIO- 
GAUGING, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Renewable Resources. 


For aay bibliographic entry see Field 2D. 
W88-07183 or 


SIMPLE NON-WEIGHING LYSIMETER IN- 
STALLATION WITH RAIN SHELTER, 
Department of Soil Science, G.B. Pant University 
of Agriculture and Technology, Pantnagar, Naini- 
a Boy rnd India. 
Tripathi, H. S. Kushwaha, and A. Agrawal. 

Ateaied and Forest Meteorology, Vol. 41, No. 

3/4, p 275-288, December 1987. 7 fig, 1 tab, 32 ref. 


Descriptors: *Lysimeters, *Groundwater irriga- 
tion, *Subsurface irrigation, *Groundwater level, 
*Groundwater management, Soil water table, Eva- 
potranspiration, Water stress, Field tests, Surface 
irrigation, Moisture profiles, Groundwater deple- 
tion. 


The desi performance of a low-cost lysime- 
ter inoufistion, with fev table control and. rain 
shelters 4 is discussed. The a consists of _ 
lysimeters in three rows of six each at a ° 
Gn ce ant atone 
row represents soil and water table conditions of 
one of — rag a La Gopcte seo vom 
irrigation levels with possible replications. 
water table is controlled by regulating the water 
supply through a well point installed in the pmo 
bed underlying the soil in each lysimeter tank. 
When water table contribution to evapotranspira- 
rn Se ee weer 
rip from a at a rate proportional to 
average daily fall in the water table during the 
en ge e 2 days. For lower groundwater contri- 
ution rates the required amount of water is added 
manually through the well point, once daily. The 
lysimeter is suitable for ET and crop water stress 
studies under shallow water table conditions. ET is 
calculated from adding surface irrigation, profile 
moisture depletion as measured by a neutron 
probe, and rate of water supply to maintain a 
constant water table level. The rain shelter consists 
of an iron frame, over which a 4 by 4 m tarpaulin 
can be unrolled manually; it could also be motor- 
ized. The lysimeter and removable shelter ensure a 
natural environment of the crop and are durable, 
except for the tarpaulin, which needs replacement 
after about 3 years. (Author’s abstract) 
W88-07184 


SEMI-EMPIRICAL MODEL FOR CALCULAT- 
ING EVAPORATION AND TRANSPIRATION 


gineering, 
Asian Institute of Technology, P.O. Box 2754, 
Bangkok 10501, 

For wena bibliographic entry see Field 2D. 


~ 


INFLUENCE OF INSTALLATION PRACTICES 
ON EVAPORATION FROM SYMON’S TANK 
AND AMERICAN CLASS A-PAN EVAPORI- 


METERS, , 

Hydrological Research Institute, Department of 
Water Affairs, Private Bag X313, Pretoria, 0001, 
Republic of South Africa. 

For primary bibliographic entry see Field 7A. 
W88-07186 


SIMPLE METHOD TO ESTIMATE SPECIFIC 
EQUILIBRIUM SOIL-WATER CONTENT IN A 
UNIFORM SOIL, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Land and Water Use. 

For a bibliographic entry see Field 2G. 


FINITE-ELEMENT SIMULATION OF LOW- 


TEMP! 

AQUIFER 

Kent State Univ., OH. Dept. of Geology. 
For primary bibliographic entry see Field 2F. 
W88-07190 


ELLIPTICAL INHOMOGENEITIES IN 

GROUNDWATER FLOW: AN ANALYTICAL 
DESCRIPTION, 

National Institute of Public Health and Environ- 

mental Hygiene (RIVM), P.O. Box 1, 3720 MA 

Bilthoven, The Netherlands. 


For primary bibliographic entry see Field 2F. 
W88-07194 


LINEAR GRAPHICAL METHOD FOR DETER- 
MINING HYDRODISPERSIVE CHARACTER- 
ISTICS IN TRACER EXP’ WITH IN- 
STANTANEOUS INJECTION, 

Paris-11 Univ., Orsay (France). Lab. d’Hydrologie 
et de Geochemie Isotopique. 

For primary bibliographic entry see Field SB. 
W88-07198 


CONCEPTUAL CATCHMENT MODEL FOR 
ESTIMATING SUSPENDED SEDIMENT 
FLOW, 


RESOURCES DATA—Field 7 
Data Acquisition—Group 7B 


G. B. Pant University of Agriculture and Technol- 
ogy, Pantnagar 263 145, U. P., India. 

For primary bibliographic entry see Field 2J. 
W88-07199 


SYNOPTIC EVAPOTRANSPIRATION MODEL 
APPLIED TO TWO NORTHERN FORESTS OF 
DIFFERENT DENSITY, 

For primary bibliographic entry see Field 2D. 
W88-07201 


ESTIMATION OF AVERAGE AREAL EVAPO- 
TRANSPIRATION: PROPOSAL TO MODIFY 
MORTON’S MODEL BASED ON THE COM- 
PLEMENTARY CHARACTER OF ACTUAL 
AND POTENTIAL EVAPOTRANSPIRATION, 
International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

For primary bibliographic entry see Field 2D. 
W88-07203 


PREDICTING GROUNDWATER FLOW IN A 
PHREATIC AQUIFER, 

Kentucky Univ., Lexington. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2F. 
W88-07204 


TYPE CURVES IN PATCHY AQUIFERS, 
Department of Hydraulics, Civil Engineering Fac- 
ulty, Technical University of Istanbul, Ayazaga, 
Istanbul, Turkey. 

For primary bibliographic entry see Field 2F. 
W88-07206 


RECURSIVE ESTIMATION OF KERNELS OF 
NONLINEAR RAINFALL-RUNOFF MODELS, 
Dames and Moore, 4950 West Kennedy Boule- 
vard, Suite 410, Tampa, FL 33609. 

For primary bibliographic entry see Field 2A. 
W88-07210 


LAKE WATER COLOR: COMPARISON OF 
DIRECT OBSERVATIONS WITH UNDERWAT- 
ER SPECTRAL IRRADIANCE, 

Water Quality Centre, MWD, Private Bag, Hamil- 
ton, New Zealand. 

R. J. Davies-Colley, W. N. Vant, and R. J. Wilock. 
Water Resources Bulletin WARBAQ, Vol. 24, No. 
1, p 11-18, February 1988. 3 fig, 1 tab, 16 ref. 


Descriptors: *Optical properties, *Reflectance, 
*Absorption, ‘*Refractivity, *Water quality, 
*Color, *Lakes, Irradiance spectra, Limnology, 
Water analysis. 


The water color in 14 lakes of diverse optical 
character has been computed from near-surface 
upwelling irradiance spectra recorded by a sub- 
mersible spectroradiometer. In these lakes the hues 
corresponding to irradiance spectra are in reasona- 
ble agreement with Munsell hue matches obtained 
directly by observation in the field. The simple 
field technique for hue matching using the Munsell 
standards was broadly validated by this spectrora- 
diometric study. The technique is recommended 
for further study by limnologists water resource 
managers as a potential additional tool for charac- 
terizing waters. (Author’s abstract) 

W88-07272 


FIELD INVESTIGATIONS OF THE NATURE 
OF WATER-TABLE RESPONSE TO PRECIPI- 
TATION IN SHALLOW WATER-TABLE ENVI- 
RONMENTS, 

Waterloo Univ. (Ontario). Dept. of Earth Sciences. 
For primary bibliographic entry see Field 2B. 
W88-07295 


ESTIMATES OF SPECIFIC YIELD WITH THE 
GEOELECTRIC RESISTIVITY METHOD IN 
GLACIAL AQUIFERS, 

Rhode Island Univ., Kingston. Dept. of Geology. 
R. K. Frohlich, and W. E. Kelly. 





Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


Journal of Hydrology JHYDA7, Vol. 97, No. 1/2, 
p 33-44, —_ 15, 1988. 7 fig, 3 tab, 28 ref. NSF 
Grant No. 7819408. 


istics, Geo *Glacial aquifers, *Aquifer character- 
‘Geophysics, *S c yield, “Soil. satura- 


total volume. Methods to determine this hydrogeo- 
parameter depend on well tests and well 

sample ann Soest Se geoelectrical 

depth sounding umberger is 

an alternative method to estimate woulle tae 

This method i aes ee of the 


he saums af etoile edd. Geel 

Oo Sek au commas mek tae tie 
method after Preuss and Todd requires a detailed 
evaluation of porosity and median size; it 
roduces best results for D sub 50 values that are 


3508 TC Utrecht (The Netherlands). 
oe easy bibliographic entry see Field 2G. 


ENVIRONMENTAL STATUS OF BISMUTH 
AND ITS TRACE ANALYSIS ON ALLOYS, 
PLANT ANIMAL AND 


TISSUES, 
WATERS AS TERNARY COMPLEX WITH N-P- 
METHOXYPHENYL-2- 
FURYLACRYLOHYDROXAMIC ACID AND A 
PYRIDYLAZO REAGENT, 

Centre for Water Resources Development and 
Management, Ki (india). Water 
Quality and Environment 


For primary bibliographic en een see Field 5A. 
W88-07435 


RAPID SYNERGISTIC EXTRACTION AND 
ATOMIC ABSORPTION SPECTROPHOTOME- 
TRIC pee pr er OF IRON IN ENVI- 


Centre for Water Resources Developmen’ 
Management, Ki (India). Water 
Quality and Environment Biv. 

For primary bibliographic entry see Field 5A. 
W88-07436 


SOIL MOISTURE BY AN 


PERFO! 
Institute of Hydrology, Wallingford (En; 
For primary bibliographic entry see 


). 
ield 2G. 
W88-07525 


SOIL MOISTURE BY AN 
IMPROVED CAPACITANCE TECHNIQUE: II. 
FIELD TECHNIQUES, EVALUATION AND 
CALIBRATION, 

Institute of Hydrology, Wallingford (England). 

For primary bibliographic entry see Field 2G. 
W88-07526 


AIRBORNE RIVER-ICE THICKNESS PROFIL- 
ING WITH HELICOPTER-BORNE UHF 
SHORT-PULSE RADAR, 

Cold Regions Research and Engineering Lab., 
Hanover, NH. 

For primary bibliographic entry see Field 2C. 
W88-07536 


SURFACE ee FOR GROUND- 
WATER POLLUTION PROTECTION 


STUDI 

— N.E., Geologicka, Barrandov (Czecho- 
lo 

oO. Mazac, W. E. Kelly, and I. Landa. 

Journal of Hydrology JHYDA7, Vol. 93, No. 3-4, 

p 277-294, September 15, 1987. 9 fig, 2 tab, 43 ref. 


Descriptors: *Groundwater —— “Geophysi- 
cal studies, *Groundwater, * 

i *Geohydrology, *Surface geoelectrics, 
*Electrical studies, *Water pollution, Pollutants, 
Water quality. 


Surface geoelectrical methods are currently used 
in solving a range of hydrogeological problems 
involving both quality and quantity issues. In the 
first of two papers devoted to the use of applied 
geophysics in solving problems of groundwater 
protection and pollution detection attention is fo- 
cules on the fundamental principles of geophysical 
wee for pollution and protection studies. 
lectrical methods, in particular resistivity 
methods, which are the most Lrg’ i 
geophysical method were analyzed. Relations be- 
tween geoelectrical and hydrogeological param- 
eters are discussed with a view to groundwater 
pollution, as well as methods of measurements and 
the principles of geophysical and hydrogeological 
interpretation of results. Several examples are 
given to illustrate the principles. (Author's ab- 


stract) 
W88-07564 


DESIGN AND USE OF A COLLECTOR FOR 
THE IN SITU ISOLATION OF PARTICULATE 
HON. ORGANIC SPECIES IN PRECIPITA- 
Oregon State Univ., Newport. Hatfield Marine 
Science Center. 


For primary bibliographic entry see Field 5A. 
W88-07614 


ENHANCED FLUORESCENCE DETECTION 


TER, 
Dept. of Analytical Chemistry, Free Univ., De 
Boelelaan 1083, 1081 HV Amsterdam, The Nether- 


lands. 
For primary bibliographic entry see Field 5A. 
W88-07633 


DETERMINATION OF TRACE METALS IN 
MARINE BIOLOGICAL REFERENCE MATE- 
RIALS BY INDUCTIVELY COUPLED PLASMA 
MASS SPECTROMETRY, 


Analytical Chemistry Section, Chemistry Div., 
National Research Council of Canada, Ottawa, 
Ontario, Canada K1A OR9. 

For primary bibliographic entry see Field 5A. 
W88-07634 


DETERMINATION OF TRIBUTYLTIN IN TIS- 
SUES AND SEDIMENTS BY GRAPHITE FUR- 
— ATOMIC ABSORPTION SPECTROME- 
, 
Moss Landing Marine Labs., California 
Fish and Game, Moss ing, California 
For primary bibliographic entry see Field 5A. 
W88-07635 


it. of 
5039. 


PC-BASED DATA ACQUISITION SYSTEMS 
FOR SMALL 


UTILITIES, 
Micro Specialty Systems, Inc., Northampton, 
Pennsylvania. 


W. W. Noderer. iu "a 
Water ineering and Management NNMD: 
Vol. 135, No. 1, p 36, 39-40, January, 1988. 


agi: *Computers, *Automation, *Utilities, 
ae ition, *Cost analysis, Economic as- 
pects, Ti logy, Seciotamace ov evaluation. 


A basic guide is provided for evaluating 
computer and them to the — 
ic needs of small water utilities. — 
ware should be evaluated for accuracy, ibility, 
distribution, speed, ruggedness, and maintenance 
requirements. As for software, implementation of a 
ee ene on es 
of a small utility is the single most reason 
for failure of a data acquisition — not living 
up to expectations. Specifications to be 

include real-time multitaskin age an ae — 


software be purc! — a Ng wi ‘tes 
and supports complete systems. 
decisions may be prevented by a pie Br wed 
0 Bt Bot Cf deanderd objectives te provided. 
ria-. 
W88-07649 


LARGEST COMPOSTING SYSTEM TAKES 
ORDERS FROM PC, 

Department of Environmental Services, Portland, 
Oregon. 

For primary bibliographic entry see Field 5E. 
'W88-07650 


WATER METER TESTING TO RAISE REVE- 
NUES: AN ABSOLUTE NECESSITY IN A DIF- 
FICULT ECONOMY, 

The Ford Meter Box Company, Wabash, Indiana. 
G. R. Barker. 

Southwest and Texas Water Works Journal 
STWIDV, Vol. 69, No. 3, p 4-6, June, 1987. 5 ref. 


Descriptors: *Water metering, *Testing proce- 
dures, *Inspection, *Maintenance, *Cost anal 


tion, Flow, Water conveyance. 


Methods of water meter testing are reviewed. 
— discussed include the need for testing, 
meter testing parameters, determining equipment 
needs, and other testing options. It is concluded 
that a properly designed meter testing program 
will pay for itself many times over in enhanced 
revenues, lowered meter replacement costs, and 
better customer relations. Meter testing programs 
should be monitored ly to determine wheth- 
er or not meters are being tested at the most cost- 
efficient point in their service life; this is the point 
at which the increased return in revenue brought 
about by meter testing and replacement equals the 
cost of testing and replacement. These costs can be 
kept down by using properly designed equipment 
and shop layouts. (Author’s abstract) 
W88-07651 


USING LANDSAT MULTISPECTRAL SCAN- 
NER DATA TO ESTIMATE SUSPENDED SEDI- 
MENTS IN MOON LAKE, 

Agricultural Research Service, Beltsville, MD. 
Hydrology Lab. 

J. C. Ritchie, C. ry Dy cw and 3. Yonggqing. 
Remote Environment RSEEA7, Vol. 
ee 1, p 6381, A ee 1987. 7 fig, 9 tab, 46 


Descriptors: *Remote sensing, *Satellite technolo- 
gy, eoyer acquisition, *Data i 


Lakes, 
Water quality management, Ecosystems, Aquatic 
ecosystems, Regression analysis, Mathematical 
analysis, Conservation, Soil conservation. 


Research was undertaken to determine the applica- 
tion of digital spectral data collected by the multi- 
spectral scanner (MSS) on the Landsat satellite for 





estimating suspended sediments in aquatic ecosys- 
tems + per Renae — re Dighal of sus- 
pended its are > 

data from 14 Landsat MSS scenes of aed once 
Coahoma County, MS were analyzed and com- 


oa dag period between January, 1983 and May, 
Coefficients of determination >0.81 were 
cideslians “ahem MSS Band 2 #2 667 microns) 
or Band 3 (0.7-0.8 microns) and sedi- 
ments or total solids. Coefficients of determination 
for multiple regression using three or four MSS 
bands were >0.90. This ly showed that digital 
ee pon ess nt Dap or see nseams pee y 
used to locate and monitor surface-suspended sedi- 
ments in aquatic ecosystems. With such a digital 
computer technique, entire regions can be sur- 
veyed quickly to locate aquatic ecosystems with 
Ss yr sediment problems. (Doria-PTT) 
W88-07657 


REMOTE SENSING SCIENCE APPLICATIONS 
IN ARID ENVIRONMENTS, 

Nevada Univ., Reno. Dept. of Range, Wildlife and 
Forestry. 

P. T. Tueller. 

Remote Sensing of Environment RSEEA7, Vol. 
23, No. 2, p 143-154, November, 1987. 1 fig, 53 ref. 


Descriptors: *Remote sensing, *Arid lands, *Land 

management, bt “tes Sle es. *Data in- 

terpretation, *Watershed management, Wildlife 
ement, poeee management, Wildlife habi- 

tais, Deserts, Vegetation, Land reclamation, S, 

cies diversity, Spectral analysis, Soil types, 

red imagery. 


The use of remote sensing in aridland/rangeland 
ogee ee ees ee ee 
ormation over large expanses of land is re- 
viewed. Applications include rangeland 
ment, watershed analysis, antidesertification, wild. 
life habitat mana; it, mine waste reclamation, 
management of the arid land-irrigated agriculture 
interface, and outdoor recreation. Unique remote 
sensing problems in arid regions are related to 
sparse vegetation, multiple species, and consider- 
able bare ground. Therefore, spectral interpreta- 
tions must consider: (1) multiple S ceemiadied 
green and senescent species; (2) considerable bare 
coma which includes cryptogamic soil crusts and 
powety: a or iter and ( aay 
standing ve tion; litter; 
ows. Pixel modeling will be required in these het- 
erogeneous environments. In particular, the lack of 
greenness tends to preclude the application of 
vegetation indices based on infrared/red ratios. 
New interpretation approaches to scene under- 
standing are described that should lead to useful 
Bae for aridlands. (Author’s abstract) 


SATELLITE REMOTE SENSING OF 
DROUGHT CONDITIONS, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
C. J. Tucker, and B. J. Choudhury. 

Remote Sensing of Environment RSEEA7, Vol. 
23, No. 2, p 243-251, November, 1987. 2 fig, 31 ref. 


Descriptors: *Remote sensing, *Satellite technolo- 
gy, *Drought, *Calibrations, *Photosynthesis, 
Reflectance, Optical properties, Microwaves, Ra- 
diation, Technology, Reviews, Spectral analysis, 
Distribution, Temporal distribution, Vegetation. 


Two satellite-based methodologies for detecting 
drought conditions were compared in historical 
enue ire at regional and continental scales. 
‘olar-orbiting meteorological satellite data in the 
NOAA series of operational satellites can be used 
to detect drought conditions manifested by defi- 
ciencies in photosynthetic capacity of terrestrial 
vegetation. This method is illustrated by maximum 
NDVI value from August-September 1984-1986 
using 4-km AVHRR data. The other methodology, 
which is new, involves the use of NIMBUS-7 
SMMR 37 GHz data for detecting the water 
present in vegetation. Examples from Africa north 
of the equator indicate substantial promise for 


these data in drought monitoring. The SMRR data 
com favorably with the A data while 
exhibiting a higher sensitivity in low-density vege- 
tation situations. (Author’s abstract) 

W88-07659 


INSTANTANEOUS DELINEATION OF CON- 
RAINFALL AREAS USING SPLIT 
W DATA OF NOAA-7 AVHRR, 
Meteorological Research Institute, Tsukuba, Ibar- 
aki 305, Japan. 
= primary bibliographic entry see Field 2B.~ 
W88-07684 


OF CLOUD PARTICLE 
VIDEO SONDE, 


Meteorological Research Institute, Tsukuba, Ibar- 
Fo oe bibliographic Field 2B. 

‘or primary graphic entry see 
W88-07686 


REMOTE AND IN SITU OBSERVATIONS OF 
MO 'AIN 


U.S. Bureau of Reclamation, Auburn, California. 
For primary bibliographic entry see Field 2B. 
W88-07691 


RUNOFF COLLECTOR AND FLUME FOR USE 

ON BARE FALLOW 

Commonwealth Scientific and Industrial Research 
SS rgcim a ae (Australia). Div. of Soils. 


Sieceed of Agricultural Engineering Research 
JAERA2, Vol. 38, No. 2, p 99-104, October 1987. 
2 fig, 4 ref. 


Descriptors: *Measuring instruments, *Flow meas- 
urement, *Erosion plots, *Runoff, *Runoff rates, 
*Gages, *Sedimentation, Flow rates, Flumes, Soil 
erosion, Data acquisition, Hydraulics. 


A runoff collector and flume described allow col- 
lection of runoff from the bottom of erosion plots 
and permit measurement of the runoff rate wi 
many of the usual problems associated with the 
deposition of sediment in the flume which would 
alter the hydraulic characteristics of the flow 
. The design is only suitable for 
use in situations where the runoff does not contain 
a great deal of solid material other than soil. The 
design is used for the collection of runoff from 
bare fallow runoff and soil loss plots at Ginnin- 
derra Experiment Station, Australia, but is applica- 
ble to erosion plots operating under similar condi- 


ge 

needs. The width of the plot 
by two lateral channels at right angles to the long 
dimension of the 2.6 m wide and 41 m long pilot 
with a bottom width of 2.5 cm and a non-vertical 
side on their downstream side is limited to only a 
few meters, particularly where low slope gradients 
prevent installation of equipment at the outfall of 
the flume. The lateral channels are designed to 
ne ee See 

with their small bottom width, ensures that no 
sediment is deposited in the lateral channels at all 
runoff rates. design incorporates a rectangular 
flume which conveys the water away from the 
bottom of the plot and provides a measuring sec- 
tion for which a depth-discharge curve can be 
determined to facilitate the measurement of runoff 
rates. An electrical capacitance technique is used 
for measuring water depths in the flume since it 
does not introduce a structure which may impede 
the flow or be clogged by sediment. (Wood-PTT) 
W88-07694 


RE-EVALUATION OF THE WELL PERMEAM- 
ETER AS A FIELD METHOD FOR MEASUR- 
ING HYDRAULIC CONDUCTIVITY, 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Soils. 
For primary bibliographic entry see Field 2G. 


RESOURCES DATA—Field 7 
Data Acquisition—Group 7B 


W88-07700 


CLEANUP OF BIOLOGICAL EXTRACTS BY A 
PASTEUR PIPETTE COLUMN AND A COM- 
PARISON OF IN  VIVO-ACCUMULATED 
CHLORINATED PESTICIDE RESIDUES WITH 
OTHER CLEANUP SY 


STEMS, 
Chemistry Branch, Biological and Chemical Re- 
search Institute, PMB 10, Rydalmere, NSW, 2116, 
Australia. 
For primary bibliographic entry see Field 5A. 
W88-07713 


WATER USE DATA IN THE SUSQUEHANNA 
a PART I: STATUS OF DATA COLLEC- 
Susquehanna River Basin Commission, Harrisburg, 
PA. Planning and Operations Div. 

For primary bibliographic entry see Field 7C. 
W88-07725 


COLOR INFRARED VIDEO MAPPING OF 
UPLAND AND WETLAND CO) 

Du Pont de Nemours (E.1.) and Co., Aiken, SC. 
Savannah River Lab. 

H. E. Mackey, J. R. Jensen, M. E. Hodgson, and 
K. W. O’Cuilinn. 


Available from the National Technical Information 
Service, Springfield, VA. 22161, a DE87-010202. 
Price codes: A02 in paper copy, AOI in microfiche. 
Report No. DP-MS--86-210, Uise7. 15 p, 7 fig, 11 
ref. DOE Contract No. DE-AC09-76SR00001. 


Descriptors: *Wetlands, *Mapping, *Infrared im- 
agery, *Videotaping, *South Carolina, *Data ac- 
quisition, *Data interpretation, Maps, Remote sens- 
ing, Forests, Vegetation. 


Color infrared images were obtained using a video 
remote sensing system at 3,000 and 5,000 ft over a 
variety of terrestrial and wetland sites on the Sa- 
vannah River Plant near Aiken, SC. The terrestrial 
sites ranged from secondary successionnal old field 
areas to even aged pine stands treated with varying 
levels of sewage sludge. The wetland sites ranged 
from marsh and macrophyte areas tq. mature cy- 
press-tupelo swamp forests. The video data were 
collected in three spectral channels, 0.5-0.6 mi- 
crometers, 0.6-0.7 micrometers, and 0.7-1.1 mi- 
crometers at a 12.5 mm focal length. The data 
were converted to digital form and processed with 
standard techniques. of the video 
images were made with aircraft multispectral scan- 
ner (MSS) data collected previously from the same 
sites. The analyses of the video data indicated that 
this technique may present a low cost alternative 
for evaluation of vegetation and landcover types 
for environmental monitoring and assessinent. (Au- 
thor’s abstract) 

W88-07782 


ORGANIC POLLUTANTS IN WATER: SAM- 
PLING, ANALYSIS, AND TOXICITY TESTING. 
For primary bibliographic entry see Field 5A. 
W88-07783 


CONCENTRATION TECHNIQUES FOR ISO- 
LATING ORGANIC CONSTITUENTS IN ENVI- 
RONMENTAL WATER — 

Oak Ridge National Lab., 

For primary bibliographic oa see Field SA. 
W88-07784 


INTERIM PROCEDURES FOR PREPARING 
ENVIRONMENTAL SAMPLES FOR MUTAGE- 
NICITY (AMES) TESTING, 

S-CUBED, Division of Maxwell Labs., San Diego, 


CA. 
For primary bibliographic entry see Field 5A. 
W88-07785 


CONCENTRATION TECHNIQUES AIMED AT 
THE ASSIGNMENT OF ORGANIC PRIORITY 
POLLUTANTS, 

National Inst. of Public Health and Environmental 
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Hygiene, P.O. Box 150, 2260 AD Leidschendam, 
The Netherlands. 

For primary bibliographic entry see Field 5A. 
W88-07786 


APPLICATION OF THE MASTER ANALYTI- 
CAL SCHEME TO POLAR ORGANIC COM- 
POUNDS IN DRINKING WATER, 
Environmental Research Lab., Athens, GA. 

For primary bibliographic entry see Field 5A. 
W88-07788 


HIGH-PERFORMANCE LIQUID CHROMA- 
TOGRAPHY FOR DETERMINATION OF 
TRACE ORGANIC COMPOUNDS IN AQUE- 
OUS ee Gemieee de SAMPLES: ASSESS- 
MENT OF CURRENT AND FUTURE CAPA- 


BILITIES, 
Monsanto Agricultural Co., St. Louis, MO. Life 
Sciences Research Center. 

For primary bibliographic entry see Field 5A. 
W88-07789 


FUNDAMENTAL APPROACH TO REVERSE- 
OSMOSIS CONCENTRATION AND _ FRAC- 
TIONATION OF ORGANIC CHEMICALS IN 
AQUEOUS SOLUTIONS FOR ENVIRONMEN- 
TAL ANALYSIS, 

National Research Council of Canada, Ottawa 
(Ontario). Div. of Chemistry. 

For primary bibliographic entry see Field 5A. 
W88-07790 


COMPARISON OF HIGH MOLECULAR 
WEIGHT ORGANIC COMPOUNDS ISOLATED 
FROM DRINKING WATER IN FIVE CITIES, 
Goossie Inst. of Tech., Atlanta. School of Civil 


Engineering. 
For primary bibliographic entry see Field 5A. 
W88-07792 


SYNTHETIC POLYMERS FOR ACCUMULAT- 
ING ORGANIC COMPOUNDS FROM WATER, 
Ames Lab., IA. 

For primary bibliographic entry see Field 5A. 
W88-07793 


POTENTIAL ORGANIC CONTAMINATION 
ASSOCIATED WITH COMMERCIALLY 
AVAILABLE POLYMERIC SORBENTS: CON- 
TAMINANT SOURCES, TYPES. AND 
AMOUNTS, 
Environmental Research and Technology, Inc., 
Concord, MA. 


For primary bibliographic entry see Field 5A. 
W88-07794 


’ 


EVALUATION OF THE PREPARATION OF 
RESIN SAMPLERS FOR BROAD SPECTRUM 
ANALYSIS OF LARGE-VOLUME SAMPLES, 
Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

For primary bibliographic entry see Field 5A. 
W88-07795 


ISOLATION OF ORGANIC ACIDS FROM 
LARGE VOLUMES OF WATER BY ADSORP- 
TION ON MACROPOROUS RESINS, 
Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5A. 
W88-07796 


USE OF LARGE-VOLUME RESIN CAR- 


WATER DERIVED FROM THE GREAT 
LAKES, 


Health and Welfare Canada, Tunney’s Pasture, 
Ottawa (Ontario). Monitoring and Criteria Div., 
Environmental Health Directorate. 

For primary bibliographic entry see Field 5A. 
W88-07797 


BROAD SPECTRUM ANALYSIS OF RESIN 
EXTRACTS: A BASE EXTRACTION CLEANUP 


PROCEDURE, 

Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

For primary bibliographic entry see Field 5A. 
W88-07798 


AS SOLVENT WITH AN 
FLOW-INJECTION DETECTOR, 
Wisconsin Univ.-Milwaukee. Dept. of Chemistry. 
For primary bibliographic entry see Field 5A. 
W88-07799 


prep EXTRACTION USING A POLYMER 
AMPEROMETRIC 


EVALUATION OF BONDED-PHASE EXTRAC- 
TION TECHNIQUES USING A STATISTICAL 
FACTORIAL EXPERIMENTAL DESIGN, 

Smith Kline and French Labs., Philadelphia, PA. 
For primary bibliographic entry see Field 5A. 
W88-07800 


USE OF GEL PERMEATION CHROMATOG- 
poe TO STUDY WATER TREATMENT 


ROCESSES, j 
Ly py he ag pea ee: 
dent Wilson 78230, Le Pecg, F; 

For primary bibliographic + see ce Field SF. 
W88-07801 


MUTAGEN ISOLATION METHODS: FRAC- 
TIONATION OF RESIDUE ORGANIC COM- 
POUNDS FROM AQUEOUS ENVIRONMEN- 
TAL SAMPLES, 

Cincinnati Univ. Medical Center, OH. Dept. of 
Environmental Health. 

For primary bibliographic entry see Field 5A. 
W88-07802 


COMPARISON OF SEVEN METHODS FOR 


Toxicology and Microbiology Div. 
For primary bibliographic entry see Field SA. 
W88-07803 


EVALUATION OF REVERSE OSMOSIS TO 
CONCENTRATE ORGANIC CONTAMINANTS 
FROM WATER, 

Gulf South Research Inst., New Orleans, LA. 

For primary bibliographic entry see Field SA. 
W88-07804 


EVALUATION OF AN INTEGRATED AD- 

SORPTION METHOD FOR THE ISOLATION 

AND CONCENTRATION OF TRACE ORGANIC 

SUBSTANCES FROM WATER, 

Baphtoeri Inst. of Tech.; Atlanta. School of Civil 
ngineering. 

Ror a primary bibliographic entry see Field 5A. 

W88-07805 


ISOLATION OF ORGANIC COMPOUNDS 
PRESENT IN WATER AT LOW CONCENTRA- 
TIONS USING SUPERCRITICAL FLUID 
CARBON DIOXIDE, 

Little (Arthur D.), Inc., Cambridge, MA. 

For primary bibliographic entry see Field 5A. 
W88-07806 


RECOVERY OF TRACE ORGANIC COM- 
POUNDS BY THE PARFAIT-DISTILLATION 
METHOD. 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

For primary bibliographic entry see Field 5A. 
W88-07807 


EVALUATION OF A QUATERNARY RESIN 
FOR THE ISOLATION OR CONCENTRATION 
OF ORGANIC SUBSTANCES FROM WATER, 
Envirodyne Engineers, Inc., St. Louis, MO. 


For primary bibliographic entry see Field 5A. 
W88-07808 


HIGH-PERFORMANCE CONCENTRATION 
SYSTEM FOR THE ISOLATION OF ORGANIC 
RESIDUES FROM WATER SUPPLIES, 

Los Angeles County Sanitation ene agg Whittier, 
CA. San Jose Creek Water Quality 

For primary bibliographic entry see Field 5A. 
W88-07809 


sage ng LIQUID-LIQUID EXTRACTOR 


Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

For primary bibliographic entry see Field 5A. 
W88-07810 


BIOLOGICAL TESTING OF WATERBORNE 
ORGANIC COMPOUNDS, 

Cincinnati Univ., OH. Dept. of Microbiological 
and Molecular Genetics. 


For primary bibliographic entry see Field 5A. 
W88-07811 


CONCENTRATION, FRACTIONATION, AND 
CHARACTERIZATION OF ORGANIC MUTA- 
GENS IN DRINKING WATER, 

National Inst. of Public Health and Environmental 
Hygiene, Leidschendam, The Netherlands. 

For primary bibliographic entry see Field 5A. 
W88-07812 


MUTAGENIC ACTIVITY OF VARIOUS 
DRINKING WATER TREATMENT LINES, 
Lyonnaise des Eaux Central Lab., 38 rue du ’Presi- 
dent Wilson 78239; Le Pecq, France. 

For pooe? bibliographic entry see see Field SF. 
W88-07813 


NEGATIVE-ION CHEMICAL IONIZATION 
MASS SPECTROMETRY AND AMES MUTA- 
GENICITY TESTS OF GRANULAR ACTIVAT- 
ED CARBON TREATED WASTE WATER, 

Los Angeles County Sanitation Districts, Whittier, 
CA. San Jose Creek Water Quality Lab. 

For primary bibliographic entry see Field 5A. 
W88-07814 


TECHNIQUES FOR THE FRACTIONATION 
AND IDENTIFICATION OF MUTAGENS PRO- 
ison, BY WATER TREATMENT CHLORIN- 
ATION 

Water Research Centre, Marlow (England). 

For primary bibliographic entry see Field 5A. 
W88-07815 


NEW METHODS FOR THE ISOLATION OF 
MUTAGENIC COMPONENTS OF ORGANIC 
RESIDUALS IN SLUDGES. 

Cincinnati Univ. Medical Center, OH. Dept. of 
Environmental Health. 

For primary bibliographic entry see Field 5A. 
W88-07816 


RISK ASSESSMENT AND CONTROL DECI- 
SIONS FOR PROTECTING DRINKING 
WATER QUALITY, 

Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 

For primary bibliographic entry see Field ‘5G. 
W88-07817 


GUIDELINES FOR CANADIAN DRINKING 
WATER QUALITY, 

Health and Welfare Canada, Tunney’s Pasture, 
Ottawa (Ontario). Health Protection Branch. 

For primary bibliographic entry see Field 5G. 
W88-07818 





INVESTIGATING THE TOXICOLOGY OF 
COMPLEX MIXTURES IN _ DRINKING 
WATERS, 

Environmental Protection Agenc' gency, Cincinnati, 
OH. Toxicology and Microbiology Div. 


For primary bibliographic entry seé Field 5C. 
W88-07819 — “3 


CONCEPTUAL EVALUATION OF ‘STATIC 
AND ‘DYNAMIC’ SEEDING MODES BASED 
eed eae ANALYSES OF ISRAELI II AND 
J EXPERIMENTS, 

For pri bibli hic entry see Field 3B. 
weeoner en 


ao P.O. Box 385, ‘Addis Ababa (Ethio- 
Por primary bibliographic entry see Field 3A. 
'W88-07876 


SIONS AND PREDICTING SOIL ERO- 
Geo! Survey, Denver, CO 

For primary bibliographic entry see Field 2J. 
W88-07896 


MEASUREMENT OF SEDIMENT YIELDS, 
Ward (Peter) and Associates, Vancouver (British 
Columbia). 

For primary bibliographic entry see Field 2J. 
W88-07898 


MEASUREMENT OF BEDLOAD IN RIVERS, 
gaueee Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 2J. 
W88-07900 


DISSOLVED LOADS AND THEIR MEASURE- 
MENT. 


ee Univ. 2 ang Dept. of Geography. 

IN: Erosion and Sediment Yield: Some Methods of 
Measurement and Modelling. Geo Books, Regency 
House, Norwich (England). 1984. p 111-177, 18 fig, 
10 tab, 104 ref. 


Descriptors: *Denudation, *Rivers, *River water, 
*Dissolved solids, *Suspended sediments, *Sedi- 
ment erosion, *Sediment transport, Fluvial sedi- 
ments, Erosion, Sampling, Mathematical models, 
Temporal distribution, Spatial distribution, Model 

Sediment yield, —— Sulfates, 
Calcium, Silica, Comparison studies. 


Information on dissolved loads can be of great 
value in evaluating rates of erosion and the relative 
importance of mechanical and chemical denuda- 
tion processes within a drainage basin, and in pro- 
viding a more comprehensive view of material 
transport from the continents to the oceans and the 
global geochemical balance. This brief overview of 
the nature, behavior and measurement of the dis- 
solved loads of rivers focuses on the aggregate 
load, often referred to as the total dissolved solids 
load. Information on the mean solute composition 
of river waters of the world indicates that more 
than 80% of the dissolved load of rivers is general- 
ly made up of just four Mg gets HCO3X-), 
SO4(--), onsale and SiO2. major controls 
are thought to influence the chemical composition 
of river water: atmospheric precipitation domi- 
nance, rock and soil dominance, and thirdly, eva 
oration - chemical precipitation dominance. 

ratio of dissolved load to suspended sediment load 
varies from continent to continent. Whereas sus- 
pended sediment concentrations tend to increase 
markedly with increasing discharge at a measuring 
site, the total dissolved solids concentration will, in 
nearly all cases, decline and exhibit a much smaller 
range of variation. The dependence of concentra- 
tion on discharge has prompted a number of work- 
ers to develop numerical relationships between the 


two variables as a means of acaees this proc- 
ess base. Whereas suspended sediment concentra- 
tions tend to increase with incr discharge 
and may rise over several orders of magnitude 
during flood events, dissolved solids concentra- 
tions tend to remain ‘eng stable through per 
hoe pesca 9 sag a decrease during periods of 
flow. The: impact of human ‘activities on 

Gua load dynamics is discussed. The collec- 
tion and analysis of dissolved load samples is de- 
scribed. Spatial and temporal variations in dis- 
solved loads and models associated with solute 
loads are discussed. (See also W88-07895) (Geiger- 


PTT) 
W88-07901 


MEASUREMENT OF RESERVOIR SEDIMEN- 
TATION, 

Agricultural Research Service, Columbia, MO. 
North Central Watershed Research Unit. 

For primary bibliographic entry see Field 2J. 
W88-07902 


ELECTRICAL CONDUCTIVITY AND SALINE 
CONCENTRATIONS IN ARID’ LAND 
GROUNDWATERS, 

Department of Geogra cour” The University, Not- 
tingham, NG7 2RD, 

For roo bibliographic entry see Field 2F. 
W88-07914 


LOCATING POTENTIAL BOREHOLE SITES 
IN A DISCORDANT FLOW REGIME IN THE 
CHALK AQUIFER AT LULWORTH USING IN- 
TEGRATED GEOPHYSICAL SURVEYS, 
Hydrotechnica, Pengwern Court, High Street, 
Shrewsbury, SY1 1SR, UK. 

For primary bibliographic entry see Field 7B. 
W88-07915 


LOCATING POTENTIAL BOREHOLE SITES 
IN A DISCORDANT FLOW REGIME IN THE 
CHALK AQUIFER AT LULWORTH USING IN- 
TEGRATED GEOPHYSICAL SURVEYS, 
Hydrotechnica, Pengwern Court, High Street, 
Shrewsbury, SY1 1SR, UK. 

J. F. T. Houston, J. C. Eastwood, and T. K. P. 


ve. 
Quarterly Journal of Engineering Geolog 
QJEGA7, Vol. 19, No. 3, p 271-282, 1986. 11 fies 
tab, 20 ref. 


Descriptors: ‘*Electrical studies, *Aquifers, 
*Groundwater movement, *Coastal aquifers, *Bor- 
eholes, *Borehole geophysics, *Flow characteris- 
tics, Coastal breaching, Chalk aquifers, Gravity 
studies, Resistivity, Integrated geophysical sur- 
veys, En Water loss, Surveys, Hydrogeo- 
logy, Aerial photography. 


Groundwater flow in the Chalk Aquifer at Lul- 
worth is discordant with the surface drainage pat- 
tern as a result of flow reversal consequent upon 
coastal breaching of the aquifer. Siting of bore- 
holes for water supply is thus made di It, espe- 
cially since flow is confined to very narrow zones. 
It was felt that the chalk was being drained princi- 
pally by a numbex of discrete water-bearing fis- 
sures or fissure zones, yet the permeability of the 
chalk in mass was low. An attempt was made to 
use surface geophysics to identify the fissure zones. 
An initial survey was undertaken adjacent to exist- 
ing borehole sites to establish whether a relation- 
ship could be found between productive sites and 
unproductive ones. The results of a survey using 
Jeon mo and gravity as well as an aerial photo- 
are hic study are phn ox pase The use of geophysical 
iques has enabled such zones to be identified 
with varying degrees of certainty. It is important 
not to place too much reliance on a single tech- 
nique and to ~~ such surveys into an overall 
appreciation of evolution of the groundwater 
flow regime in order to obtain maximum benefits. 
(Brock-PTT) 
W88-07915 


IDENTIFICATION OF THE POSITION AND 
THE STEREOCHEMISTRY OF THE DOUBLE 
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BOND IN MONOUNSATURATED FATTY 
ACID METHYL ESTERS BY GAS CHROMA- 
TOGRAPHY/MASS SPECTROMETRY OF DI- 
METHYL DISULFIDE DERIVATIVES, 
Laboratoire de Physique at Chimie Mariens, Uni- 
versite Pierre et Marie Curie, UA CNRS No. 353, 
tour 24, 4 Place Jussieu, 75252 Paris Cedex 05, 
France. 

P. Scribe, J. Guezennec, J. Dagaut, C. Pepe, and 
A. Saliot. 


Analytical Chemistry ANCHAM, Vol. 60, No. 9, 
p 928-931, May 1, 1988. 7 fig, 25 ref. 


Descriptors: *Gas chromatography, *Spectrom- 
eters, *Fatty acids, *Water analysis, *Chemical 
analysis, *Esters, *Marine sediments, Molecular 
structure, Plankton, Bacteria, Isomers, Stereoche- 
mistry, Ions, Mass spectra. 


A single-step derivatization procedure using di- 
methyl disulfide (DMDS) is described for monoun- 
saturated fatty acid esters (MUFAME). The analy- 
sis of DMDS adducts by gas chromatography/ 
mass spectrometry is detailed: The mass spectra 
(electron impact 70 eV) show molecular ions 
(M+) and give key fragments that permit determi- 
nation of the position of the original double bond. 
Alkylthiolation of Z- and E-MUFAME as a specif- 
ic antiaddition leads, respectively, to the threo and 
erythro adducts. The two isomers are ye aed 
ed by gas eer. permitting precise ster. 
eochemistry of the initial double bond. Neverthe- 
less, for a complex environmental mixture of 
MUFAME, the stereochemical identification is re- 
stricted to the linear series. This procedure is suita- 
ble for the analysis of trace compounds at the 
nanogram level such as encountered in the natural 
environment. An application is presented for the 
analysis of planktonic and bacterially derived fatty 
acids in recent marine sediments. (Author’s ab- 
stract) 

W88-07950 


METHOD FOR REMOTE SENSING OF PRE- 
CIPITABLE WATER VAPOR AND LIQUID IN 
THE ATMOSPHERE USING A 22-GHZ RADI- 
OMETER, 


Aerospace Corp., El Segundo, CA. Lab. Oper- 
ations. 

F. I. Shimabukuro. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as AD-A184-204. 
Price codes: A02 in paper copy, AOI in microfiche. 
August 1987. 17 p, 3 fig, 13 ref. Aerospace Corpo- 
ration Contract No. F04701-85-C-0086. Report No. 
SD-TR-87-38. 


Descriptors: *Remote sensing, *Optical i 
*Water vapor, *Precipitation, *Radi , *At- 
mospheric physics, *Atmospheric water, Effective 
precipitation, Statistical methods, Atmospheric 
precipitation, Opacity, Light attenuation, Algo- 
rithms. 


A well-known method for retrieving the precipita- 
ble water vapor (V) and liquid (L) in a non- 
precipitating atmosphere utilizes a dual-channel ra- 
diometer operating at 20.6 and 31.6 GHz. Statisti- 
cal retrieval algorithms are used for the determina- 
tion of V and L. In this study, a somewhat differ- 
ent method for retrieval of the quantities V and L, 
using a radiometer, is described. The atmospheric 
opacities are determined at three frequencies — sub 
1, v sub 2, v sub 3) near the water vapor line, from 
emission measurements. The frequency v sub 2 is 
the line center, and the frequencies v sub | and v 
sub 3 are chosen such that (v sub 2) squared = 1/ 
2( (v sub 1 ) squared + (v sub 3 ) squared). From 
these three measurements, a differential opacity 
that is dependent only on the resonant part of the 
water vapor absorption is derived. From this quan- 
tity, estimates of V and the clear atmosphere at- 
tenuation are obtained. The cloud opacity is ob- 
tained by subtracting the clear atmosphere attenu- 
ation from the total attenuation. It is shown that 
the quantity V can be retrieved in light rain using 
this technique. (Author’s abstract) 

W88-07959 





Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


ANALYTICAL METHODS MANUAL FOR THE 
DIRECT/DELAYED RESPONSE PROJECT 
SOIL SURVEY, 

Lockheed Engineering and es a Services 
Company Inc., Las bn my NV 8911 

For primary bibliograp’ ic entry see Field TA. 
W88-07960 


IMPROVED METHOD FOR THE SIMULTA- 
NEOUS DETERMINATION OF 224-RA, 226-RA 
AND 228-RA IN WATER, SOILS AND SEDI- 


MENTS, 

Argonne National Lab., IL. 

For primary bibliographic entry see Field 5A. 
W88-07965 


IN SITU MONITORING OF ORGANICS, 
Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV. Nevada Test Site. 

For pone bibliographic entry see Field 7A. 
W88-0797 


SOIL GAS SENSING FOR DETECTION AND 
MAPPING OF VOLATILE ORGANICS, 

Nevada Univ., Las Vegas. Environmental Re- 
search Center. 

For primary bibliographic entry see Field 7A. 
W88-07979 


7C. Evaluation, Processing and 
Publication 


DISINFECTION AS AN ADJUNCT TO WATER 
PURIFICATION, 

For primary bibliographic entry see Field SF. 
W88-06833 


PHYTOPLANKTON SUCCESSION 
SANYATI BASIN, LAKE KARIB. 

University Lake Kariba Research Station, P.O. 
Box 48, Kariba, Zimbabwe. 

For primary bibliographic entry see Field 2H. 
W88-06897 


IN THE 


TROPHIC STATUS OF TILITSO, A HIGH AL- 
TITUDE HIMALAY. 


AN 
National Inst. for Environmental Studies, Yatabe 
(Japan). 
For ro” bibliographic entry see Field 2H. 
W88-06898 


DISTRIBUTION OF BENTHIC INVERTE- 
BRATES IN ACID, BROWN WATER STREAMS 
IN THE SOUTH ISLAND OF NEW ZEALAND, 
Canterbury Univ., Christchurch (New Zealand). 
Dept. of Zoology. 

For primary bibliographic entry see Field 2H. 
W88-06901 


WATER QUALITY STUDIES ON BUCKING- 
HAM CANAL (MADRAS, INDIA)--A DIS- 
CRIMINANT ANALYSIS, 

Presidency Coll., Madras (India). Dept. of Zoolo- 


For primary bibliographic entry see Field 5A. 
W88-06906 


PARTICULATE ORGANIC MATTER IN A 


‘A, 
Cape Town Univ. (South Africa). Dept. of Zoolo- 


gy. 
For primary bibliographic entry see Field 2E. 
W88-06907 


BIODEGRADATION DATA EVALUATION 
FOR STRUCTURE/BIODEGRADABILITY RE- 
LATIONS, 

Syracuse Research Corp., NY. Center for Chemi- 
cal Hazard Assessment. 

For primary bibliographic entry see Field 5B. 
W88-06921 


PARAMETERIZATION OF 
FATE MODELS: A CASE STUDY, 
Minnesota Mining and Mfg. Co., St. Paul. Envi- 
ronmental Lab. 

For primary bibliographic entry see Field 5B. 
W88-06926 


PREDICTIVE 


SENSITIVITY ANALYSIS OF POPULATION 
TES ESTIMATED FROM CLA- 


Wyoming Univ., Laramie. Dept. of Zoology and 
Physiology. 

For primary bibliographic entry see Field 5C. 
W88-06928 


COMPARISON OF MODELS THAT DESCRIBE 
THE TRANSPORT OF ORGANIC COM- 
POUNDS IN MACROPOROUS SOIL, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field SB. 
W88-06937 


DETERMINATION OF DOSE-TIME-RE- 

SPONSE RELATIONSHIPS FROM LONG- 

TERM ACUTE TOXICITY TEST DATA, 

Michi Univ., Ann Arbor. Dept. of Environ- 
and Industrial Health. 

For primary bibliographic entry see Field 5A. 

W88-06960 


DETERMINING REGIONAL WATER QUAL- 
ITY PATTERNS AND THEIR ECOLOGICAL 
RELATIONSHIPS, 

Regional Air Pollution Control Agency, PO Box 
972, Dayton, OH 45422. 

T. W. McDaniel, C. T. Hunsaker, and J. J. 
Beauchamp. 

Environmental Management EMNGDC, Vol. 11, 
No. 4, p 507-518, August 1987. 6 fig, 3 tab, 22 ref. 
US Forest Service Interagency Agreement 40- 
1298-82, US DOE Contract No. DE-ACO0S- 
840R21400. 


Descriptors: *Data collection, *Watersheds, 
*STORET, *Water quality standards, *Regional 
analysis, *Discriminant analysis, Climate, 
Aquatic populations, Statistical analysis, Surface- 
groundwater relations, Fish. 


A multivariate statistical method for analyzing oa 
tial patterns of water quality in Geor, a 
Kansas was tested using data in the US 

mental Protection po lp Al ene tf data 
system. Water quality data for Geo: and Kansas 
were organized by watersheds. ee questions 
were studied: (1) can distinctive regional water 
quality patterns be detected and predicted using 
only a few water quality variables, 0) are aia 
water quality patterns correlated with terrestrial 
biotic regions, and (3) are regional water quality 
patterns correlated with fish distributions. Using 
existing data, it is shown that this method can 
distinguish regions with water quality very differ- 
ent from the average conditions (as in Kansas). 
Data that are spatially and temporally adequate for 
representing large regions and for multivariate sta- 
tistical analysis are available for only a few 
common water quality parameters. Regional cli- 
mate, lithology, and biotic regimes all have the 
potential to affect water quality, and terrestrial 
biotic regions and fish distributions do compare 
with regional water quality patterns, especially in a 
state like Georgia, where watershed c teristics 
are diverse. Thus, identifiable relationships be- 
tween watershed characteristics and water quality 
should allow the development of an integrated 
land- baw classification system that would be a 
valuable tool for resource management. It is con- 
cluded that because geographical distributions of 
species may be limited by zoogeographic and envi- 
ronmental factors, the recognition of patterns in 
fish distributions that correlate with regional water 
quality patterns could influence management strat- 
egies and aid regional assessments. (Author’s ab- 
stract) 

W88-06967 


STREAM CORRIDOR MANAGEMENT IN THE 
PACIFIC NORTHWEST: I. DETERMINATION 
OF STREAM-CORRIDOR 

Washington State Univ., Pullman. Program in En- 
vironmental Science and Regional Planning. 

For primary bibliographic tt see Field 4A. 
'W88-06969 


INDICES OF HYDROLOGICAL DROUGHT IN 


ISRAEL, 

Israel Hydrological Service, P.O. Box 6381, Jeru- 
salem, Israel. 

For romp bibliographic entry see Field 2A. 
W88-0711 


SUBSTRATE SPECIFICITY OF HETEROTRO- 
PHIC BACTERIA IN THE WATER AND SEDI- 
MENT OF A CARP CULTURE POND, 
Department of Fisheries, College of Agriculture 
and Veterinary Medicine, Nihon University, Shi- 
mouma 3, Setagaya, Tokyo 154 (Japan). 

For primary bibliographic entry see Field 2H. 
W88-07115 


ESTIMATION OF BOD PARAMETERS BY AN 
INTEGRAL METHOD, 

Vanderbilt Univ., Nashville, TN. Dept. of Civil 
and Environmental Engineering. 

A. R. Bowers, R. Robinson, and A. D. Koussis. 
Environmental Technology Letters ETLEDB, 
bak 8, No. 7, p 317-326, aly 1987. 2 fig, 4 tab, 21 
ref, 


Descriptors: *Biochemical oxygen demand, 
*Water quality, *Mathematical Studies, *Model 
Studies, *Reed-Theriault, Wastewater treatment, 
Least squares, Differential equations, Estimating 
equations, Integral method, United States. 


A new method for estimating the ultimate BOD 
and the first-order BOD rate coefficient has been 
developed. The method uses the integral of the 
BOD-exerted curve rather than its slope, and is 
therefore efficient and robust. The accuracy is 
superior to that of the traditional techniques, pro- 
ducing results comparable to the Reed-Theriault 
non-linear least squares technique. In addition, the 
method has no restriction on the range of input 
data and handles lag periods in BOD exertion 
without difficulty. (Author’s abstract) 

W88-07137 


ROLE OF QUALITY ASSURANCE IN NA- 
TIONAL ACID RAIN RESEARCH IN THE 
UNITED STATES, 

— Services, Inc., Research Triangle Park, 


R. A. Mickler, and S.A. Medlarz. 

Environmental Technology Letters ETLEDB, 
Vol. 8, No. 10, p 459-466, October 1987. 3 ref. 
EPA/600/X-86/193ABCD. 


Descriptors: *Quality assurance, *Acid rain, *Air 
pollution effects, *Water pollution sources, 

United States, *National Acid Rain Precipitation 
Assessment Programs, *Forest Response Program, 
Quality control, Precipitation, Meteorology, For- 
ests, Statistical methods. 


In response to inconclusive scientific evidence in- 
dicating that acidic deposition is affecting the 
growth of forests in the United States, the Envi- 
ronmental Protection Agency and the Forest Serv- 
ice have established a joint research program, the 
Forest Response Program. Quality assurance prin- 
ciples have been implemented within the program 
to provide data of known and documented quality 
using environmental measurement techniques in a 
state of statistical control. The Forest Response 
Program and the approach for assessing data qual- 
ity in biological research, based on quality control 
and quality assurance techniques are described. 
(Author’s abstract) 
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MODELING NUTRIENT BEHAVIOR IN WET- 
LANDS 


’ 





Michigan Univ., Ann Arbor. Dept. of Chemical 


For bibliographic entry see Field SD. 


CORRELATION BETWEEN SPATIALLY VARI- 
ABLE SOIL MOISTURE CONTENT AND SOIL 
TEMPERA 


Louisiana State Univ., Baton Rouge. Dept. of 
Agronomy. 
For _ pri bibliographic entry see Field 2G. 
ws8-07170 


VARIABILITY OF SATURATED HYDRAULIC 

CONDUCTIVITY IN A GLOSSAQUIC HAPLU- 

— WITH MACROPORES, 

r primary biblicerane 7 rea 
or entry see 

W88-07171 


REPRESENTATION OF FLOWS TO PARTIAL- 
LY PENETRATING RIVERS FROM LAYERED 
AND ANISOTROPIC AQ 

pe prac Coll., Cardiff (Wales). Dept. of Civil 


Structural Engineering. 
For primary bibliographic entry see Field 2F. 
W88-07196 


STATISTICAL APPROACH OF THE ARIDIFI- 
CATION PROCESS IN WESTERN AFRICA 
(APPROCHE STATISTIQUE DE L’ARIDIFICA- 
TION DE L’AFRIQUE D L’OUEST), 

Ecole’ Nationale Superieure des Mines de Paris, 
Fontainebleau (France). 

For primary bibliographic entry see Field 2B. 
W88-07200 


DESIGN OF REVERSE OSMOSIS PROCESS, 
Department of Material Science and Chemical En- 
ig, Yokohama National University, Yoko- 


Japan. 
For primary bibliographic entry see Field 3A. 
W88-07236 


RELATIONSHIP BETWEEN ANNUAL 
RUNOFF AND WATERSHED AREA FOR THE 
EASTERN UNITED STATES, 

Northrop Services, Inc., Corvallis, OR. 

For primary bibliographic entry see Field 2E. 
W88-07275 


PATTERNS AND TRENDS IN IRRIGATION 
EFFICIENCY, 


pee ory: y Department, University of New 
, Bandelier West, Room 118, Albuquerque, 

New Ma Mexico 87131. 

For primary bibliographic entry see Field 3F. 
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er OF URBAN BEST MANAGEMENT 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 6A. 
W88-07285 


tag OF MONITORING WELL STORAGE 
SHAPE OF BREAKTHROUGH 

CURVES. A THOEORETICAL STUDY, 

t of Environmental Sciences, Oregon 
Graduate Center, 19600 NW von Neumann Drive, 
Beaverton, OR 97006-1999. 
C. D. Palmer. 
Journal of Hydrology JHYDA7, Vol. 97, No. 1/2, 
p 45-57, January 15, 1988. 10 fig, 13 ref. USGS 
Grant No. 14-08-0001-AO-410. 


Descriptors: *Aquifer characteristics, *Path of pol- 
lutants, *Monitoring wells, *Water storage, 
*Breakthrough curves, *Porous media, Boreholes, 
Porosity, Tracers, Mathematical studies. 


The water stored in the screened interval of moni- 
toring wells can have a significant effect on con- 
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centration breakthrough curves. An analytical so- 
lution that accounts for this stored water was 
derived assuming there is complete mixing within 
the screened interval of the monitoring al A 
study of theoretical breakthrough curves based on 
the derived equation demonstrated that estimates 
of the time of arrival, as judged by the center of 
mass of the breakthrough curve, and the variance 
and skewness of the concentration distribution in 
time can be in error compared to those for the 
tracer concentration in the porous medium. Errors 
in the calculated time of arrival can be as great as 
200%. Errors in the calculation of variance and 
skewness can reach factors of 100 or more. These 
errors will increase with decreasing distance from 
the source, porosity of the medium, cross-sectional 
area to volume ratio of the screened interval of the 
monitoring well, variance of the concentration 
input into the screen, and degree to which flow 
lines are distorted by the presence of the monitor- 
ing well and its associated sand pack. If the porosi- 
ty of the formation, the borehole factor, and the 
dimensions of the monitoring well are known, the 
concentration breakthrou; for the porous 
medium can be calculated from the concentration 
breakthrough curve for the monitoring well. These 
calculations will improve interpretation of tracer 
test data by eliminating effects are the result of 
= = of the borehole. (Author’s abstract) 


TIME AND FREQUENCY RESPONSE OF 
TRACER 
Utah State Univ., Logan. Dept. of Civil and Envi- 
ronmental 


C.J. Duffy. and S. Al-E 

Journal of Hydrology JHYDAT, Vol. 97, No. 1/2, 
p 59-73, January 15, 1988. 6 fig, 2 tab, 15 ref. NSF 
Grant CEE83-07982. 


Descriptors: *Dis m, *Advection, *Ground- 
water movement, *Path of pollutants, *Mathemati- 
cal analysis, *Tracers, *Data interpretation, Fouri- 
er analysis, Soil water, Diffusivity. 


Two distinctly different approaches to the inter- 
pretation of advective and dispersive transport 
characteristics of an intermediate scale (0-6 m) 
tracer experiment were examined. The first, or 
time domain method, is based on a direct analysis 
of the tracer breakthrough via the widely used 
moment method. The second, or frequency domain 
method, is based on a comparison of the Fourier 
transform of the tracer breakthrough and its theo- 
retical counterpart, the frequency response func- 
tion. The experiment was conducted at Los 
Alamos National Laboratory to evaluate the per- 
formance of a jap turf as a medium 
for waste disposal. Both methods provide satisfac- 
tory estimates of the mean advective transport 
component of the experiment for both conserva- 
tive and nonconservative tracer. For the sampling 
ports closest to the source (0-2 m), the moment 
method produces much larger estimates of the 
dispersivity than the frequency response method. 
This difference is attributed to a buildup of errors 
in the estimation of higher moments, resulting from 
local variations in the tracer and fluid migration 
rates within this zone. In the lower part of the 
caisson (> 2 m), the tracer breakthrough is 
smoother, and both methods provide similar and 
smaller dispersivity estimates. Overall the frequen- 
cy domain approach is less sensitive to random 
variations in the breakthrough response. This idea 
is illustrated with an example from optimal filter- 
in : bra (Author’s abstract) 


FORECAST OF CHANGES IN PIEZOMETRIC 
LEVELS BY A LUMPED HYDROLOGICAL 
MODEL, 

Water and Environmental Department, Bureau of 
Geological and Mining Researches, Avenue de 
Concyr, B.P. 6009, 45060 Orleans Cedex 2 
(France). 

For primary bibliographic entry see Field 2F. 
W88-07302 


FIELD STUDY OF SEEPAGE AND MIGRA- 
TION PROCESSES IN FISSURED-POROUS 
R 


ment of be crt Fg 4 Mining Institute, 
22-linga Leningrad V.O. (U.S.S.R.). 

For primary bibliographic ¢ = see Field 5B. 
W88-07303 


EVALUATIO?: OF A SNOWMELT MODEL IN 
A BOREAL FOREST, (EVALUATION D’UN 
ies DE FONTE NIVALE EN FORET 


REALE), 
pee eo d’Hydrologie Forestiere, Departement 
des Sciences Forestieres, Faculte de Foresterie et 
de Geodesie, Universite Laval, 0830 Pavillon 
Vachon, sainte-Foy, Que. G1K 7P4 (Canada). 
For primary bibliographic entry see Field 2C. 
W88-07304 


MODELING OF WATER B CRACK- 
ING AND SUBSIDENCE OF CLAY SOILS, 
Institute for Land and Water Management Re- 
search, Wageningen (Netherlands). 

For primary bibliographic entry see Field 2G. 
W88-07306 


SUMMARY OF FLOOD-FREQUENCY ANALY- 
SIS IN THE UNITED ae 

Geological Survey, Reston, V 

For primary bibliographic tok see Field 2E. 
W88-07385 


USE OF HISTORICAL RECORDS IN FLOOD 
FREQUENCY ANALYSIS, 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 2E. 
W88-07396 


PROBLEMS IN STATISTICAL TREATMENT 
OF FLOOD SERIES, 

Anhui Water Resources Research Institute, 110 
Zhihuai Road, Bengbu, Anhui, Province (P.R. of 


China). 
For primary bibliographic entry see Field 2E. 
W88-07397 


PROBABILITY PLOTTING POSITION FOR- 
MULAS FOR FLOOD RECORDS WITH HIS- 
TORICAL eee 5 

Geological Survey, Reston, V 

For primary bibliographic noe see Field 2E. 
W88-07398 


DETERMINATION OF CONFIDENCE INTER- 
VALS FOR DESIGN FLOODS, 

Nanjing Research Institute of Hydrology and 
Water Resources, Nanjing, Jiangsu Province (P.R. 
of China). 

For primary bibliographic entry see Field 2E. 
W88-07399 


USE OF HISTORICAL INFORMATION IN A 
MAXIMUM-LIKELIHOOD FRAMEWORK, 
Geological Survey, Reston, VA. 

For primary bibliographic entry see Field 2E. 
W88-07400 


DISCUSSION ON THE EXTRAPOLATION OF 
HYDROLOGIC SERIES, 

Tanjin Design Institute, Ministry of Water Re- 
sources and Electric Power, Tianjin (P.R. of 
China). 

J. Zhu. 

Journal of Hydrology JHYDA7, Vol. 96, No. 1-4, 
p 225-235, December 1987. 3 tab, 7 ref. 


Descriptors: *Hydrologic data, *Statistical meth- 
ods, *Variance, *Correlation coefficient, *Statis- 
tics, Estimating, Time series analysis. 


This paper presents some preliminary discussions 
on the conditions for increasing the accuracy in 
estimating the variance of hydrological elements 
by means of statistical tests based on a theoretical 
bivariate normally distributed population when the 
series is extended by correlation. A comparison is 
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made of the results obtained from several methods 
for adjusting variances. In order to increase the 
practical usefulness of the results, sample correla- 
tion coefficients are used as the main indices in the 
tests. The results show, first, that the sample corre- 
lation coefficient has to exceed a certain critical 
value r(min) to improve the accuracy of the vari- 
ance estimated by extending a hydrological series. 
The critical value r(min) varies a to the 
magnitude of the variances and the length of the 
extended series. Under t | conditions, an in- 
crease in the accuracy 0 

obtained with extended aries only when the 
sample correlation coefficient exceeds 0.8. Second, 
from the several methods of adjusting variance, it 
is ap t that the variance computed by combin- 
ing the values obtained by extending the series and 
the observed data is a biased estimate with poor 
efficiency. This method can only be used under 
certain limited conditions. The estimates obtained 
by the method outlined have proven to be essen- 
tially unbiased. (Author’s abstract) 
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EFFECT OF DISCHARGE MEASUREMENT 
ERROR IN FLOOD FREQUENCY ANALYSIS, 
East China Technical Univ. of Water Resources, 
Nanjing. Dept. of Hydrology 

For primary bibliographic ay see Field 2E. 
W88-07402 


REGIONAL REGRESSION OF FLOOD CHAR- 
ACTERISTICS EMPLOYING HISTORICAL IN- 
FORMATION, 
Geological Survey, Reston, V 
For primary bibliographic eine see Field 2E. 
W88-07403 


STUDY OF DESIGN STORMS IN CHINA, 
Nanjing Research Institute of Hydrology and 
Water Resources, Nanjing, Jiangsu Province (P.R. 
of China). 


For primary bibliographic entry see Field 2B. 
W88-07405 


PROBLEMS WITH OUTLIER TEST METH- 
ODS IN FLOOD FREQUENCY ANALYSIS, 
Nanjing Research Institute of Hydrology and 
br he ae page Nanjing, Jiangsu Province (P.R. 
re) 
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For primary bibliographic entry see Field 2E. 
W88-07413 


SSSP: SIMULATION OF SINGLE-SLUDGE 
PROCESSES, 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

For primary bibliographic entry see Field 5D. 
W88-07420 


EVALUATION OF THE EQUILIBRIUM CAL- 
CULATIONS WITHIN ACIDIFICATION 
MODELS: THE EFFECT OF UNCERTAINTY 
IN MEASURED CHEMICAL COMPONENTS, 
Syracuse Univ., NY. Dept. of Civil Engineering. 
For primary bib!iographic entry see Field 5C. 
W88-07443 


EFFECT OF INTERSITE DEPENDENCE ON 
REGIONAL FLOOD FREQUENCY ANALYSIS, 
IBM Research Div., Yorktown Heights, NY. 

For primary bibliographic entry see Field 2E. 
W88-07449 


WIND SET-UP ERROR IN MEAN LAKE 
LEVELS, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2H. 
W88-07512 


PARAMETER ESTIMATION MODEL FOR UN- 
GAGED STREAMFLOWS, 


Utah Univ., Salt Lake City. Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 2E. 
'W88-07513 


SIMULATION OF WATER DISCHARGE 
RATES FROM A CLAY-TILL SOIL OVER A 
TEN YEAR PERIOD, 

Sveriges Lantbruksuniversitet, Uppsala. Dept. of 
Soil Sciences. 

For primary bibliographic entry see Field 2G. 
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SOME NEW PERSPECTIVES ON THE PROB- 
ABILISTIC MODELING OF FLOODS, 
California Univ., Davis. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2E. 
W88-07518 


ESTIMATION OF VOLUME OF SNOWMELT 
FROM TEMPERATURE OF SNOW LINE AND 
RESIDUAL SNOW AMOUNT, 

Tokyo Inst. of Tech. (Japan). Dept. of Civil Engi- 


neering. 
For primary bibliographic entry see Field 2A. 
W88-07523 


SIMPLE MATHEMATICAL MODEL OF A 
COMPLEX HYDROLOGIC SYSTEM - OKA- 
VANGO SWAMP, BOTSWANA, 

For primary bibliographic entry see Field 2A. 
W88-07524 


THE CONCENTRATIONS AND ORIGINS OF 
THE INPUTS, 

Facultes Universitaires Notre-Dame de la Paix, 
Namur (Belgium). Lab. of Analytical Chemistry 
and Mass Spectrometry. 

For primary bibliographic entry see Field 5B. 
W88-07527 


USE OF CROSS-CORRELATION ANALYSIS IN 
STUDIES OF PATTERNS OF RAINFALL VAR- 
IABILITY, 

For primary bibliographic entry see Field 2B. 
W88-07529 


STORM TRACKING USING RAIN GAUGE 
DATA, 

Lund Univ. (Sweden). Dept. of Water Resources 
Engineering. 

For primary bibliographic entry see Field 2B. 
W88-07530 


py cg a et OF PARAMETERS IN SE- — 
CONFINED AQUIFERS, 


AQ' 
iadion Inst. of Science, Bangalore. Dept. of Civil 
Engineering. 
For primary bibliographic entry see Field 2F. 
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IMPROVED FLOOD ROUTING BY ARMA 
MODELLING AND ‘iE KALMAN FILTER 
TECHNIQ 


UE, 
Pepe Sinica, Beijing (China). Inst. of Geogra- 
phy. 
For primary bibliographic entry see Field 2E. 
W88-07533 


COMMUNITY DEGRADATION INDEX: A 
NEW METHOD FOR ASSESSING THE DETE- 
RIORATION OF AQUATIC HABITATS, 
Estuaries and Coastal Processes Division, The Na- 
tional Institute for Water Research, P.O. Box 
17001, Congella 4036, Republic of South Africa. 
For primary bibliographic entry see Field 5C. 
W88-07540 


pi Ee a geal «wee STREAMWATER 
CHEMISTRY A SUBARCTIC SCOTTISH 


CATCHMENT, 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 5B. 
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COMPARISON OF VARIOUS METHODS TO 
ycsorene: sony epg oe Soe eat ' 
Agric niv letherlands). 
Dept. of Hydraulics and Catchment Hydrology. 
Li A =~ bibliographic entry see Field 2G. 


COMPARISON OF TWO RECENT MODELS 
FOR ESTIMATING ACTUAL EVAPOTRAN- 
SPIRATION USING ONLY REGULARLY RE- 
CORDED DATA, 

— of Environmental Resources, Cook 
College, 7 University, New Brunswick, NJ 
08903 (U.S.A.). 

For primary bibliographic entry see Field 2D. 
W88-07563 


ANALYSIS OF DRAWDOWN IN THE COUN- 
TRY ROCK OF COMPOSITE DIKE 


AQUIFERS, 

Euroconsult, Arnhem (Netherlands). 

For primary bibliographic entry see Field 2F. 
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LONG RANGE STREAMFLOW AND WORLD 
CONTINENTAL RUNOFF FLUCTUATIONS 
SINCE THE BEGINNING OF THIS CENTURY, 
Centre de Sedimentologie et de Geochimie de la 
Surface, Institut de Geologie, 1 rue Blessig, 67084 
Strasbourg Cedex (France). 

For primary bibliographic entry see Field 2A. 
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RAINFALL VARIATIONS IN THE GALILEE 
(SRAEL): I. VARIATIONS IN THE SPATIAL 
DISTRIBUTION IN THE PERIODS 1931-1960, 
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Haifa Univ. (Israel). Dept. of Geograph 

For primary bibliographic entry see ield 2B. 
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OBJECTIVE ANALYSIS OF MONTHLY CLI- 
MATOLOGICAL FIELDS OF TEMPERATURE, 
SUNSHINE, RAINFALL PERCENTAGE AND 
RAINFALL AMOUNT, 

Meteorological Service, Glasnevin Hill, Dublin 9, 
Ireland. 

For primary bibliographic ome see Field 2B. 
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SYNOPTIC CLIMATOLOGICAL ANALYSIS 

OF RAINFALL VARIABILITY IN SOUTH- 

EASTERN AU 

Dept. of Geography and Cainozoic Research Unit, 
Monash Univ., Clayton, Victoria 3168, Australia. 

For primary bibliographic entry see Field 2B. 
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CHANGES IN PRECIPITATION CONDITIONS 
IN THE WESTERN MEDITERRANEAN OVER 
THE LAST CENTURY, 

Inst. of Meteorology and Climatology, Aristotelian 
Univ. of Thessaloniki, Greece. 

For primary bibliographic entry see Field 2B. 
W88-07630 


RETROFITS/MANAGEMENT MEET TOUGH 
WATER QUALITY CONSTRAINTS, 

For primary bibliographic entry see Field SF. 
W88-07676 


ESTIMATION OF PARAMETERS FOR THE 
PHILIP TWO-TERM INFILTRATION EQUA- 
ae APPLIED TO FIELD SOIL EXPERI- 





Division of Soils, Commonwealth Scientific and 
Industrial Organization, P.M.B., P.O. Aitkenvale, 
Qld 4814. 

For primary bibliographic entry see Field 2G. 
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MODIFIED RUNOFF CURVE NUMBERS FOR 
BARE CRUST-FORMING SANDY SOILS, 
Central Arid Zone Research Inst., Jodhpur (India). 
For primary bibliographic entry see Field 2E. 
W88-07704 


WATER QUALITY AND _ BIOLOGICAL 

SURVEY OF THE WEST BRANCH SUSQUE- 

HANNA RIVER, 

—_— River Basin Commission, Harrisburg, 

For primary bibliographic entry see Field 5B. 
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ee OF DATA ON STREAM REACHES 
MAPPING nade nang USED FOR 

FLOOD INSURANCE STUD 

Susquehanna River Basin Caecateiine Harrisburg, 


PAS Div. of Planning and Operation. 
For primary bibliographic entry see Field 6F. 
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WATER QUALITY AND a. 
SURVEY OF THE SUSQUEHANNA 

BASIN FROM WAVERLY, NEW YORK TO TO 
SUNBURY, PENNSYLVANIA, 

Susquehanna River Basin Commission, Harrisburg, 
For primary bibliographic entry see Field 5B. 
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WATER QUALITY AND BIOLOGICAL 
eet OF THE JUNIATA RIVER SUBBA- 
Susquehanna River Basin Commission, Harrisburg, 
For primary bibliographic entry see Field 5B. 
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WATER QUALITY AND _ BIOLOGICAL 
SURVEY OF THE CHEMUNG RIVER SUBBA- 


SIN, 
apa River Basin Commission, Harrisburg, 


~ Ty bibliographic entry see Field 5B. 
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WATER QUALITY AND BIOLOGICAL 
SURVEY OF THE EASTERN HEADWATER 
SUBBASIN, 


Susquehanna River Basin Commission, Harrisburg, 


For primary bibliographic entry see Field 5B. 
W88-07723 


WATER QUALITY AND_ BIOLOGICAL 
SURVEY OF THE LOWER SUSQUEHANNA 
SUBBASIN, 

— River Basin Commission, Harrisburg, 


For primary bibliographic entry see Field 5B. 
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WATER USE DATA IN THE SUSQUEHANNA 
ia PART I: STATUS OF DATA COLLEC- 
Susquehanna River Basin Commission, Harrisburg, 
PA. Planning and Operations Div. 

Publication No. 75. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. February 
1982. 17 p, T fig, 6 tab. 


Descriptors: *Water use, *Data acquisition, *Sus- 
quehanna River, *Pennsylvania, *New York, 
*Data collections, Computers, Data storage and 
acquisition, Pennsylvania, Maryland, National 
Water use Data Program. 
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To utilize tity data on water use effectively, it 
is necessary to ropriate administrative 
arrangements to acquire the data. In order to facili- 
tate exchange of data as well as use of the data for 
Susquehanna River Basin Commission studies and 
project reviews, it is the opinion of the staff that 
a Staff is promot- 
ing discussions to determine the ibility for 
compu the various data . The U.S. 
Geopogical Survey National Water Use Data Pro- 
gram is a nationwide effort to collect and comput- 
erizz water use information. All of the one os 
Susquehanna River basin are partici ge, eg tt 
program with funding by USGS. 
state data files are described. The New Yor! De- 
partment of Health (DOH) is concerned with 
water use from the standpoint of public health. 
They define a public water supply system as one 
which operates more than 60 days/yr and either 
serves more than 25 people or has more than 5 
service connections, and provides treatment of 
water. Certain water use data are collected rou- 
tinely as part of their monitoring of the quality of 
water supplied by public water supply systems. 
Data forms have been developed to extract the 
necessary data for —. Data forms have been 
— to extract the necessary data for input 
ot the USGS system. The New York Department 
of Environmental Conservation (DEC) is the offi- 
cial cooperator in the USGS program. Their water 
use data is desi to provide input to 
the USGS program. Public water supply data from 
the DOH has been used as input to the USGS data 
system. Based on the permit data file, it would be 
possible to determine sources used and water allo- 
cation for public water suppliers if the name of the 
— is known. The Pennsylvania Department 
vironmental Resources (DER) has been col- 
lecting water use information since about 1970. 
The data from the questionnaires has been amigo 
erized by DER but only water use data from the 
most recent questionnaire in any category is re- 
tained and available from the computerized data 
system. Maryland water use data and the Susque- 
hanna River Basin. Commission water use data are 
also presented. (Lantz-PTT) 
W88-07725 


SUMMARY. OF WATER QUALITY DATA 
FROM THE IG AND SUSQUEHANNA 
RIVERS NEAR THE NEW YORK - PENNSYL- 
VANIA STA’ 

oe River Basin Commission, Harrisburg, 


For primary bibliographic entry see Field 5B. 
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SPECIAL GROUND-WATER STUDY: EXECU- 

TIVE SUMMARY, 

Susquehanna River Basin Commission, Harrisburg, 
PA. 


For primary bibliographic entry see Field 2F. 
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CHESAPEAKE BAY DATA BASE: DOCUMEN- 
TATION OF HISTORICAL DATA IN THE 
LOWER SUSQUEHANNA RIVER BASIN 

—-, River Basin Commission, Harrisburg, 


R Ae. Edwards. 

Publication No. 106. seer River Basin 
Commission, Harrisburg, Pennsylvania. August 
1986. 167 p, 2 tab, 4 append. NOAA Grant No. 
NA-83-AA-D-CZ048. 


Descriptors: *Data storage and retrieval, *Chesa- 
peake Bay Data Base, *Water quality, *Susquehan- 
na River, Data collections, Monitoring, Networks, 
Management planning, Historical data. 


In order to effectively manage the resources of the 
Chesapeake Bay as well as the implementation of 
pollution controls in the Chesapeake Bay drainage 
basin, the Susquehanna River Basin Commission 
(SRBC) has placed historical water quality data 
and corresponding project documentation into the 
EPA’s Chesapeake Bay Data Base. The data col- 
lected and stored have been generated from special 
studies, general surveys, and monitoring networks 
in the lower Susquehanna River Basin. These data 
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will be useful in monitoring baseline trends within 
the lower Susquehanna River Basin. (Lantz-PTT) 
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NEW YORK, 

es River Basin Commission, Harrisburg, 


For primary bibliographic entry see Field 6D. 
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HYDROLOGIC ENGINEERING CENTER’S AC- 
TIVITIES IN WATERSHED MODELING, 
Hydrologic Engineering Center, Davis, CA. 

For primary bibliographic entry see Field 2A. 
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STATISTICAL STUDY OF THE NORTH 
DAKOTA CLOUD MODIFICATION PROJECT, 
Oklahoma Univ., Norman. Oklahoma Climatologi- 
cal Survey. 
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NATIONAL SURFACE WATER SURVEY: 
WESTERN LAKE SURVEY-PHASE I, DATA 
BASE DICTIONARY, 

Science Applications International. Corp., Oak 
Ridge, TN. 

For primary bibliographic entry see Field 2H. 
W88-07760 


MONTANA RIVERS STUDY DATA MANAGE- 

MENT SYSTEM: USER’S MANUAL. 

Morrison-Maierle, Inc., Billings, MT. 

Available form the National Technical Information 

Service, Springfield, VA. 22161, as DE87-011163. 
yw copy, AOl in microfiche. 

P--830, Version 1.0, March 
1987. 59 p, 24 fig, 4 append. 


Descriptors: *Databases, *Montana, *Data man- 
agement, *Com; ms programs, Rivers, Data stor- 
age and retrieval, Data acquisition, Manuals. 


The User’s Manual is designed to aid the use of the 
Montana Rivers Study data management system. 
The system is written in dBase III Plus. The Mon- 
tana Rivers Study database is a dynamic system 
and will be continuously updated. However, it is 
crucial that any updating or changes in data be 
centrally coordinated. Throughout this manual, ex- 
amples using actual data from the database illus- 
trate the use and the power of the system. Because 
of the very large size of some of the data files, the 
programs may seem relatively slow when first 
compared with other current software systems. 
The data comprisin, — the Montana Rivers Study is 
contained in sev: very large files. Some of the 
routines use all of these files to gather the informa- 
tion requested. This manual is not intended to be a 
short course in dBase III Plus, but is designed only 
to be a tool to facilitate the use of the Montana 
Rivers Study Data Management System. (Lantz- 


W88-07775 


GWPATH: INTERACTIVE GROUND-WATER 
FLOW PATH ANALYSIS, 

Illinois State Water Survey Div., Champaign. 

J. M. Shafer. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as’ PB87-227088. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Bulletin 69, State of Illinois Department of Energy 
and Natural Resources. Report No. ISWS/BUL- 
69/87, 1987. 42 p, 21 fig, append. 


Descriptors: *Groundwater movement, *Comput- 
er programs, *GWPATH, ‘*Model studies, 
Groundwater, Computers, Hydrologic models, 
Permeability coefficient, Porosity, Hydraulic head, 
Geohydrology, Flow profiles. 





Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


GWPATH is an interactive software package for 
estimating horizontal fluid pathlines and travel 
times in fully saturated groundwater domains. 
GWPATH was developed for the IBM PC-AT, 
and compatibles, microcomputing environment 
and takes full advantage of interactive graphical 
display. The code features interactive data entry, 
forward and reverse pathline tracking, time-related 
capture zone analysis, multiple pathline capture 
detection mechanisms, multiple configurations for 
pathline si me, pryeer and variable time step- 
ping. GWPA — to inhomogeneous, 
anisotropic complex flow domains. Data require- 
ments include definition of the groundwater flow 
domain configuration, a hydraulic head distribu- 
tion, hydraulic conductivity, and effective porosi- 
ty. Both hardcopy printable output and six-pen 
plotter output are generated by GWPATH. (Au- 
thor’s abstract) 

'W88-07780 


COLOR INFRARED VIDEO MAPPING OF 
UPLAND AND WETLAND COMMUNITIES, 

Du Pont de Nemours (E.1.) and Co., Aiken, "sc. 
Savannah River Lab. 

For primary bibliographic entry see Field 7B. 
W88-07782 


CALIBRATION AND TESTING OF NUTRIENT 
AND PESTICIDE TRANSPORT MODELS, 
GKY and Associates, Inc., Springfield, VA. 

For primary bibliographic entry see Field SB. 
W88-07834 


DROUGHT CONDITIONS: STAFF SUMMARY, 
Susquehanna River Basin Commission, Harrisburg, 
PA. 

For primary bibliographic entry see Field 2E. 
W88-07845 


DROUGHT CONDITIONS: STAFF SUMMARY, 
Susquehanna River Basin Commission, Harrisburg, 
PA. 


For Soar bibliographic entry see Field 2E. 
8-07846 


SEDIMENT YIELD MODELLING, 
Agricultural Research Service, Morris, MN. 


For primary bibliographic entry see Field 2J. 
W88-07899 


RISK ASSESSMENT OF SOIL CONTAMINA- 
TION CRITERIA, 

Du Pont de Nemours (E.1.) and Co., Aiken, SC. 
Savannah River Lab. 

For primary bibliographic entry see Field 5C. 
W88-07957 


EROSION-PRODUCTIVITY ECONOMICS 
MODEL: A USER’S GUIDE, 
Economic Research Service, Temple, TX. Re- 
sources and Technology Div. 


For primary bibliographic entry see Field 2J. 
W88-07967 


8. ENGINEERING WORKS 
8A. Structures 


POTENTIAL GEOLOGIC HAZARDS NEAR 
ro ore THISTLE LANDSLIDE, UTAH COUNTY, 


US Geological Survey, Federal Center, Denver, 
CO 80225. 

For primary bibliographic entry see Field 8E. 
W88-06849 


ENERGY LOSSES AND FLOATING BREAK- 
WATER RESPONSE, 

Dept. of Hydrology and Environmental Engineer- 
ing, Univ. of Pavia, 27100 Pavia, Italy. 


For primary bibliographic entry see Field 8B. 
W88-06852 


DIVERSION CONDUIT AND LOW-LEVEL 
OUTLET FOR PUNCHINA DAM, 

Integral S. A., Apartado Aereo 3036, Medellin, 
Colombia. 

F. Villegas, and O. Mejia. 

Journal of Hydraulic gineering JHEND8§, Vol. 
114, No. 4, p 396-408, yee) 1988. 9 fig, 6 ref. 


Descriptors: *Conduits, *Hydraulic design, *Dam 
design, *Dam construction. 


The design, construction, and performance of a 
cut-and-cover diversion conduit, which 
applying some unconventional design concepts is 
described. The reasons for selecting a cut-and- 
cover conduit instead of a tunnel are presented. 
The hydrological, hydraulic, and structural criteria 
for design of the conduit are explained, and the 
construction of the conduit and problems that 
occurred during river diversion are described. Per- 
formance of the structure confirmed the validity of 
the hydraulic and structural assumption made 
during the design. (Sand-PTT) 

W88-07431 


GRAVITY-. 


AFFECTED FLOWS 
PAST SPILLWAY FLIP BU 


; CKETS, : 
Iowa Univ., Iowa City. Inst. of Hydraulic Re- 


search. 
For primary bibliographic entry see Field 8B. 
W88-07432 


OPTIMAL DEWATERING SCHEMES IN THE 
FOUNDATION DESIGN OF AN ELECTRONU- 
CLEAR 


PLANT, 
ENEL-CRIS, Mestre-Venezia, Italy. 
G. Galeati, and G. Gambolati. 
Water Resources Research WRERAO, Vol. 24, 
No. 4, p 541-552, April 1988. 6 fig, 2 tab, 37 ref. 


: *Groundwater movement, *Model 

ign criteria, *Design standards, *Nu- 

clear powerplants, *Foundations, *Dewatering, 

Finite element method, Economic aspects, 
Aquifers, Injection, Unconfined aquifers. 


A three-dimensional finite element model com- 
bined with an optimization approach based on 
linear mixed integer programming was developed 
and used to assist in the design of the dewatering 
system for the electronuclear  — lant to be built by 
the Italian Electric Agency (ENEL) in Trino Ver- 
cellese, northwestern Italy. The foundations site is 
encompassed by a 25- to 35-m deep plastic wall to 
protect the unconfined aquifer from the significant 
water table lowering required by the construction 
project. To reduce further the propagation of the 
depression cone a large amount of the water 
pumped out is reinjected through ‘ad hoc’ recharge 
ditches. The finite element optimization model in- 
cludes both the natural and the artificial constraints 
and provides several optimal withdrawal strategies 
for the dewatering system design concerning the 
distribution of the —— — and the corre- 
sponding pumping rates. Physical and rae ere 
objective functions were explored and the related 
solutions are discussed. (Author’s abstract) 
W88-07444 


ey RET oMENT HYDROELECTRIC 

Entidat Binacional Yacyreta; E. Madero 942 - 1106 

Buenos Aires, Argentina. 

R. Cappucci, F. LB Bojanovich, and E. G. Aisiks. 

International Water Power and Dam Construction 

Pie ag Vol. 40, No. 4, p 21-25, April 1988. 7 
ig, 2 


Descriptors: *Powerplants, *Electric powerplants, 
*Dam construction, *Hydroelectric power, *Dam 
design, *Design standards, *Yacyreta, *Dams, 
*Argentina, *Paraguay, Civil engineering, Devel- 
oping countries, Hydrology, Water resources de- 
velopment, Construction. 


The Yacyreta hydroelectric project is one of the 
world’s largest hydroelectric developments under 
construction. It is on the Parana river, between 
Argentina and Paraguay, and will have a 69.6 km- 
long dam, a 2700 MW powerplant, a navigation 


lock, fish-passage facilities and irrigation outlets on 
both river banks. Yacyreta dam will probably be 
the longest dam in the world when completed in 
1992. The project represents a major step in the 
development of the substantial hydroelectric re- 
sources of Ar, ey: and Paraguay. After several 
delays and a slow start, it oppor that the Yacyr- 
eta project is heading steadily towards its scned- 
uled completion date in 1996. (Alexander-PTT) 
W88-07454 


HYDROPOWER DEVELOPMENT ON THE 

HUALLAGA RIVER IN PERU, 

Shawinigan Engineering Co. Ltd., Montreal 

(Quebec). Hydro-Electric Div. 

J. R. Linard. 

International Water Power and Dam Construction 

ey ag Vol. 40, No. 4, p 28-32, April 1988. 6 
ig, 1 tab. 


Descriptors: *Dam construction, *Hydroelectric 
power, *Dam design, *Dams, *Chaglla, *Peru, 
Civil engineering, Developing countries, Hydrolo- 
gy, Water resource: development, Design stand- 
ards, Construction, Reservoir silting. 


The only major hydroelectric development 
planned for Peru for the remainder of this century 
is the 420 MW Chaglla project on the Huallaga 
River in the Central Andes. The key features of 
the project, as well as a possible complementary 
scheme that would increase the installed capacity 
in the region to more than 1300 MW in a four- 
stage development, are described. Despite possible 
reservoir sedimentation problems resulting from 
the limited storage available at the dam site, the 
Chaglla hydroelectric scheme, with 420 MW in- 
stalled capacity and annual energy production of 
2840 GWh, has been found to be technically and 
economically feasible. By developing the hydro- 
electric resources of the project area further, an 
additional capacity of 900 MW, producing some 
6000 GWh annually, could be installed in stages to 
meet growth in demand. (Alexander-PTT) 
W88-07455 


HYDRO IN BRAZIL: RESOLVING ENVIRON- 
MENTAL CONFLICTS, 

Eletrosul, PO Box D-17, 88048 Florianopolis, 
Santa Catarina, Brazil. 

For primary bibliographic entry see Field 8C. 
W88-07456 


DESIGN AND OPERATION OF THE COLBUN 
SPILLWAY AND LOW-LEVEL OUTLET, 
Empresa Nacional de Electricidad SA, Casilla 
1392, Santiago, Chile. 

L. Alvardo, A. Mery, and N. L. S. Pinto. 
International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 4, p 38-42, April 1988. 8 
fig, 2 tab, 3 ref. 


Descriptors: *Dam construction, *Hydroelectric 
power, *Design standards, *Design criteria, *Hy- 
draulic equipment, *Colbun spillway, *Cavitation, 
*Chili, Civil engineering, Developing countries, 
Water resources development, Aeration. 


The important role of aeration devices in prevent- 
ing cavitation erosion in hydraulic structures with 
high velocity flows, such as spillways and low- 
level outlets is stressed. With reference to the 
Colbun scheme in Chile, how low-level outlets can 
be designed safely and economically incorporating 
aeration devices: The steel lining of the conduits 
can be restricted to the gate compared with con- 
ventional design practice, where long steel-lined 
sections are required. The excellent operation of 
the spillway and of the low-level outlet at Colbun 
dam has demonstrated the effectiveness of air en- 
trainment to avoid cavitation in high velocity 
flows. The continual operation of the low-level 
outlet over a —_ of 324 days, with velocities 
above 40 m/s for 290 days, with no damage what- 
soever, the effectiveness of the design. (Alexander- 


W88-07457 





120 MW_ URUGUA-I 
RATES ARGENTINA’S FIRST R.R.C. DAM, 
a PO Box 279, SF-33101 Tampere, Fin- 


International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 4, p 43-44, April 1988. 
topeans, “len power, *Water re- 
plat ‘Blectre ts, *U ae 
<* po rugua-i, *Argen- 
Se eae = aw Hydrolo- 

gy, oy Civ eaten engineering, Construction. 


Although 39% of Argentina’s electricity produc- 
tion is eaaeae be wer, a vast — of 


the coun poe 
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COORDINATED EFFORTS SOLVE BACKWA- 
TER PROB) 

Bureau of Engineers, Milwaukee, Wisconsin. 

For oma bibliographic entry see Field 5D. 


SHORT-TERM SLIPPING OF A SHALLOW 
EXCAVATION IN GAULT CLAY, 
aires of the 
i Institution of Civil En; 
Vol. 84, Pt. 1, p 337-353, April T1588. 16 16 


A geotechnical investigation was conducted of 
slips occurring in an excavated channel in stiff 
gault clay, with a maximum depth of 3.2 m and 
gradient of side slopes of 1:1. Investigation of 
zones consisted of driving in pegs to allow 
velliodh and hedintathincoaeaiion tc tt tadignadl 
and hand trenching into slips at two sections to 
locate the slip zone, to take samples and to measure 
field vane strengths within, above and below the 
slip zone. The soil in the slip zone was made up of 
a matrix of very soft clay with pieces of harder 
clay in it. Slipping occurred during excavation and 
at interals over the next four years, when the 
channel was reconstructed. For reconstruction, 
culverting and sheet 
both were ultimately 
— Instead, a wall scheme was adopted. 
teral pressures on the walls were calculated by 
the designers on the basis of earth pressure at rest, 
with a coefficient of unity. The g ground 
surface behind the wall was allowed for . assum- 
ing a uniform surcharge equivalent to 1.0 m height 
soil above the top of the wall. This gave earth 
pressures 33% hi: than a Coulomb wedge anal- 
ysis adopting phi’ = 22 degrees, c’ = 0. (Fried- 
reer) 


W88-07490 


SEEPAGE UNDERNEATH BARRAGES WITH 
DOWNSTREAM SUBSIDIARY 

Alexandria Univ. (Egypt). Faculty of Engineering. 
pa. Spo ig bibliographic entry see Field 4A. 


MATHEMATICAL MODEL FOR LEAK LOCA- 
TION IN PIPELINES, 
Le of Mechanical Engineering, Cairo 
Laggan 
For primary bibliographic entry see Field 5G. 


REDEVELOPMENT OF AN ABANDONED 


SMALL HYDRO ne 

Hendon ineering Assoc., Inc., P.O. Box 20348, 
-y . AL 35216. 

Journal of Energy Engineering JFEED9, Vol. 114, 
No. 1, p 26-41, April 1988. 8 fig, append. 


Descriptors: *Hydroelectric power, *Hydroelec- 
tric — *Feasibility studies, Licensing, Long- 
term planning, Project planning, Construction, 


Electrical power, Powerplants, Diversion, 
tment. 


There were innumerable small hydroelectric 
power plants constructed at the beginning of the 
twentieth century. Many ne since been aban- 
doned, with the peg > fag  central-station 
sh plants. French Broad 
iver in North Cavan’ b built i in 1904, is one of 
these abandoned plants. The owner of the property 
commissioned an engineer to evaluate the site for 
possible redevelopment for hydroelectric power 
purposes. — planning, feasibility, licensing, con- 
prt pater operation, of the plant and the asso- 
tt were encountered during 
prot development are discussed. The power- 
use, with induction generators, exceeds its rating 
and is connected by a one-half-mile concrete-pole 
power line to the owners’ wastewater treatment 
plant, where project power is utilized. Surplus 
power, about one third of the project’s total 
output, is sold to the local electric utility. (Au- 
thor’s 
W88-07505 


SLURRY TRENCH OF BARRAGE OA-11, (LA 
— A BOUE LOURDE DU BARRAGE 
— Univ. (New Brunswick). Ecole de Genie. 


Canadian Journal of Civil ene 
No. 6, p 844-856, 1987. 9 fig, 1 tab, 13 


Descriptors: *Dams, *Dam construction, *Cutoffs, 
*Excavation, *Backfill, *Trenches, Diversion, Hy- 
droelectric plants, Earthfill dams, Reservoirs, 
Opinaca Reservoir. 


The OA-11 dam is the most important raoeniing 
structure of the Opinaca reservoir in 
ated by the water diversion of the Eastmain, Petit 
Opinaca and Opinaca rivers to the La Grande 
River to increase the hydroelectric potential of the 
LG-2 power plant. With a maximum height of 32.2 
gth of 3214 m, this earthfill dam 
was built on relatively pervious fluvio-glacial de- 
posits that made it necessary to use two impervious 
deep cutoffs (a slurry trench and a cast-in-place 
concrete panel wall). On the right —e a slurry 
trench, 2180 m long, 1.5 m wide, and varying in 
depth from 3 to 22.7 m, was built. The different 
construction phases of the slurry trench are de- 
scribed with emphasis on excavation and back- 
filling, and quality control. The slurry trench per- 
formance was in terms of the pore pres- 
sures developed in the foundation and at the toe 
after reservoir filling. (Author’s ab- 


Vol. 14, 


VERSY, 
For primary bibliographic entry see Field 6G. 
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W88-07559 


WATER DISTRIBUTION SYSTEM INFRA- 
— STUDY, CITY OF NORWICH, 
N. 

Susquehanna River Basin Commission, Harrisburg, 


For primary bibliographic entry see Field 5F. 
W88-07729 


INVESTIGATION OF SLURRY CUTOFF WALL 
DESIGN AND CONSTRUCTION 

FOR CONTAINING HAZARDOUS WASTES, 
Cincinnati Univ., OH. Dept. of Civil and Environ- 
mental | Engineering. 

For primary bibliographic entry see Field SE. 
W88-07751 


DEBRIS MANAGEMENT AT THE LOWER 
JUEHANNA 


gana River Basin Commission, Harrisburg, 


J. D. Graham, and R. A. Cairo. 
Publication No. 95. Susquehanna River Basin 
Commission, Harrisburg, Pennsylvania. April 
1985. 25 p. 


Descripto~s: *Flotsam, *Debris ment, *De- 

tritus, *Debris control, *Hydroelectric plants, 

ib quality management, State jurisdiction, Fed- 
eral jurisdiction, Rivers, Susquehanna River. 


Reviewed and summarized is pertinent information 
relating to the issue of debris management at the 
York Haven, Safe Harbor, Holtwood, and 
Conowingo Hydroelectric Projects located on the 
Susquehanna River. More specifically, this report 
describes the debris problem; traces Susquehanna 
River Basin Commission (SRBC) and Federal 
Energy Regulatory Commission (FERC) involve- 
ment in addressing the problem at lower Susque- 
hanna River hydro sites; cites the legal authority 
available to deal with the problem; and examines 
the efforts made’ by similarly situated dam opera- 
tors to deal with the problem. Specific, recom- 
mended programs to be planned and implemented 
by the Commission in coordination with appropri- 
ate representatives of Federal, State and private 
interests in the basin including: (1) to significantly 
expand existing efforts to remove floating debris 
from the river and its tributaries at sites where 
such material becomes trapped or can be readily 
collected, and (2) to initiate actions designed to 
reduce the amount of floatable debris that enters 
the river and its tributaries. (Lantz-PTT) 
W88-07843 


APPROPRIATE TECHNOLOGY FOR WATER 
RESOURCES DEVELOPMENT. 

Agence Financiere de Bassin Seine-Normandie, 
Paris (France). 

For primary bibliographic entry see Field 4B. 
W88-07870 


RESERVOIR TRAP EFFICIENCY, 

Agricultural Research Service, Beltsville, MD. 
Hydrograph Lab. 

H. G. Heinemann. 

IN: Erosion and Sediment Yield: Some Methods of 
Measurement and Modelling. Geo Books, Regency 
remy Norwich (England). 1984. p 201-218, 7 fig, 
26 ref. 


Descriptors: *Reservoir silting, *Sedimentation, 
*Sediment transport, *Trap efficiency, *Reser- 
voirs, *Sediment yield, *Sediment discharge, Sedi- 
ment erosion, Storm runoff, Lake sediments, Over- 
falls, Sediment distribution, Agricultural runoff, 
Reservoir operation, Reservoir design, Mathemati- 
cal models, ign criteria. 


The processes occurring in agricultural reservoirs 
during an inflow event are described using flow 
diagrams, and the various parameters that influ- 
ence sediment trap efficiency are discussed. The 
mechanics of reservoir silting are reviewed. The 





Field 8—ENGINEERING WORKS 


Group 8A—Structures 


determination of reservoir-sediment trap efficiency 
of existing reservoirs requires an accurate measure- 
ment of ail sediment transported into the reservoir 
as well as the sediment discharged through the 
spillways. When methods for estimating reservoir- 
sediment trap efficiency were first proposed, they 
were based primarily on empirical relationships. A 
literature review of the evolution of the current 
state of the art for estimating reservoir-sediment 
trap efficiency is given. The estimated volume of 
sediment that will be trapped in a reservoir is one 
of the two components determining the design 
capacity of the reservoir. More quantitative re- 
search is needed on the sedimentation process and 
on the prediction and control of reservoir silting. 
More information & is also needed on sedimentation 


P’ 

events. a and wer 
examined with regard to trap eé! jiency pre- 
dicting its effect in pro reservoirs. (See also 
W88-07895) (Geiger- 

W88-07903 


8B. Hydraulics 


WEAKLY NONLINEAR NON-SYMMETRIC 
GRAVITY WAVES ON WATER OF FINITE 
DEPTH, 
California Inst. of Tech., Pasadena. Dept. of Ap- 
lied Mathematics. 
. A. Zufiria. 
Journal of Fluid Mechanics JFLSA7, Vol. 80, p 
371-385, July 1987. 7 fig, 34 ref. Office of Naval 
Research N00014-79-C-0412 and NR062-639. 


Descriptors: *Waves, *Gravity waves, *Water 

*Hamiltonian models, *Mathematical 
models, *Non-symmetric waves, Mathematical 
equations, Mathematical studies. 


A weakly nonlinear Hamiltonian model for two- 
dimensional irrotational waves on water of finite 
depth is developed. The truncated model is used to 
study families of periodic traveling waves of per 
manent form. It is shown that non-symmetric peri 


king bif 5 . 
waves. (See also W88-06816) (Author’s abstract) 
W88-06815 


NON-SYMMETRIC GRAVITY WAVES ON 
WATER OF INFINITE DEPTH, 

California Inst. of Tech., Pasadena. Dept. of Ap- 
plied Mathematics. 

J. A. Zufiria. 

Journal of Fluid Mechanics JFLSA7, Vol. 181, p 
17-39, August 1987. 8 fig, 6 tab, 30 ref. Office of 
Naval Research Grants N00014-79-C-0412 and 
NR062-639. National Science Foundation Grant 
OCE-8415988. 


Descriptors: *Waves, *Gravity waves, *Water 
depth, ‘Hamiltonian models, *Mathematical 
models, *Non-symmetric waves, *Mathematical 
equations, Mathematical studies. 


Two different numerical methods are used to dem- 
onstrate the existence of and calculate non-sym- 
metric gravity waves on deep water. It is found 
that they appear via spontaneous symmetry-break- 
ing bifurcations from symmetric waves. The struc- 
ture of the bifurcation tree is the same as the one 
found by Zufiria for waves on water of finite depth 
using a weakly nonlinear Hamiltonian model. One 
of the methods is based on the quadratic relations 
between the Stokes coefficients discovered by 
Longuet-Higgins in 1978. The other method is a 
new one based on the Hamiltonian structure of the 
water-wave problem. (See also W88-06815) (Au- 
thor’s abstract) 

W88-068 16 


EXPERIMENTAL AND THEORETICAL IN- 
VESTIGATION OF NONLINEAR SLOSHING 
WAVES IN A RECTANGULAR CHANNEL, 
Tel-Aviv Univ. (Israel). Faculty of Engineering. 
E. Kit, L. Shemer, and T. Miloh. 

Journal of Fluid Mechanics JFLSA7, Vol. 181, p 
265-291, August 1987. 15 fig, 25 ref. 


Descriptors: *Waves, *Sloshing waves, *Mathe- 
matical models, *Water tanks, *Mathematical stud- 
ies, *Experimental data, Hysteresis, Mathematical 
equations, Artificial waves. 


Experimental and theoretical studies of sloshing 
waves in a rectangular channel in the vicinity of 
the second cutoff frequency are presented. The 
experiments were performed in a wave tank which 
is 1.2 m wide, 18 m long and 0.9 m deep. Sloshing 
waves were generated by a computer-controlled 
segmented wavemaker consisting of four independ- 
ent modules. A sharp transition between two wave 
patterns, which exhibited hysteresis- era 
was observed. At lower forcing 
steady wave regime was obtained, while at higher 
frequencies modulation on a long timescale ap- 
peared. At stronger forcing, solutions were gener- 
ated periodically at the wavemaker and then prop- 
agated away with a seemingly constant velocity. 
Experimental results are compared with ni 
solutions of the appropriate nonlinear Schrodinger 
ition, a derivation of which is also Frac 
The importance of dissipation on the 
processes of wave evolution is Giiornll at's 
simple dissipative model is suggested and incorpo- 
rated in the governing equations. (Author’s urd 


stract) 
W88-06817 


CHANGE OF AMPLITUDE OF INTERACTING 

SOLITARY WAVES, 

Dept. of Mathematics, Univ. of Edinburgh, Edin- 
EH9 3JZ, UK. 

J. G. B. Byatt-Smith. 

Journal of Fluid Mechanics JFLSA7, Vol. 182, p 

485-497, September 1987. 1 fig, 21 ref. 


Descriptors: *Waves, *Wave height, *Solitary 
waves, *Mathematical models, *Mathematical 
studies, *Mathematical equations, Euler equations. 


In this paper the solitary-wave solutions of the 
Euler equations of motion are treated as a - 
bation of th the KdV equation. It is shown ytical- 
a that the amplitudes hg two solitary waves are 
altered interaction. This change in amplitude 
is calculated, showing that the smaller wave de- 
creases in amplitude and the larger wave increases 
in amplitude. (Author’s abstract) 
W88-06818 


MATHEMATICAL ASPECTS OF TRAPPING 
MODES IN THE THEORY OF SURFACE 
WAVES, 

Dept. of Mathematics, Univ. of Manchester, Man- 
chester M13 9PL, UK. 

F. Ursell. 

Journal of Fluid Mechanics JFLSA7, Vol. 183, p 
421-437, October 1987. 13 ref. 


Descriptors: *Waves, Canals, *Mathematical 
models, *Trapping modes, *Mathematical equa- 
tions, *Hydrodynamics, Stokes law, Mode of 
action, Open channels. 


A horizontal canal of infinite length and of con- 
stant width and depth contains inviscid fluid under 
gravity. The fluid is bounded internally by a sub- 
merged horizontal cylinder which extends right 
across the canal and has its generators normal to 
the sidewalls. Suppose that the fluid is set in 
motion by a surface pressure varying across the 

, then some of the energy is radiated to infini- 
ty while some of the energy is trapped in charac- 
teristic modes (bound states) near the cylinder. The 
existence of trapping modes in special cases was 
shown by Stokes and later by Ursell (1951); a 
general treatment, given by Jones, is based on the 
theory of elliptic partial differential equations in 
unbounded domains. In the present paper a much 
simpler treatment is given which uses only the 
theory of bounded symmetric linear operators to- 
gether with Kelvin’s minimum-energy theorem of 
classical hydrodynamics. (Author’s abstract) 
W88-06819 


TIDAL RECTIFICATION IN LATERAL VIS- 
COUS BOUNDARY LAYERS OF A SEMI-EN- 
CLOSED BASIN. 


Centre for Mathematics and Computer Science, 
P.O. Box 4079, 1009 AB Amsterdam, The Nether- 


For primary bibliographic entry see Field 2L. 
W88-06820 


ENERGY LOSSES AND FLOATING BREAK- 

WATER RESPONSE, 

Dept. of Hydrology and Environmental Engineer- 

ing, Univ. of Pavia, 27100 Pavia, Italy. 

M. Fugazza, and L. Natale. 

Journal of Waterway, Port, Coastal, and Ocean 
JWPEDS, Vol. 114, No. 2, p 191-205, 

March 19: raat 13 fig, 20 ref, 1 append. 


Descriptors: *Floating breakwaters, *Energy loss, 
ae gg so poten *Mathematical 


lysis, *Caissons, *Wave 
Height, Wave etmotion, Fh Floating, 


Very often the linear models of floating caisson 
breakwaters simulate the complete eeecO yan 
—— by dividing it into elementary prob- 
lems, such as wave diffraction around a fixed sur- 
face body, motion of the moored structure caused 
by the wave, and change of the wave field due to 
waves generated by the breakwater. The authors 
show that in the particular case of floating break- 
waters, the superposition, which uncouples the 
wave diffraction and the body movement, lects 
important effects of coupled phenomena and intro- 
duces errors into the simulation. The present paper 
suggest some corrections, which, can account for 
the nonlinearity of the coupled phenomenon. Fur- 
thermore, laboratory tests check the validity of the 
theoretical solutions of the elementary problems, 
the result obtained by working out these solutions, 
and the effectiveness of the proposed coefficients 
ee ere one eee 
of potential flow, underestimate ex 
prea 


values. Moreover, the experimental 
ed by other authors are explained with 

posed mathematical model. (Author’s abstract) 
W88-06852 


RESTORING THE SINUOSITY OF ARTIFI- 
CIALLY STRAIGHTENED STREAM CHAN- 


NELS, 

University Coll. of Wales, Aberystwyth. Dept. of 
Geography. : : 

For primary bibliographic entry see Field 4A. 
W88-06962 


SELECTING OPTIMAL PIPE SIZES FOR 
WATER DISTRIBUTION SY: 

Systems Planning Div. of the Austin, Texas, Water 
and Wastewater Utility. 

For primary bibliographic entry see Field 5F. 
W88-07035 


BOAT TRAFFIC, SEDIMENT RESUSPENSION 
AND TURBIDITY IN A BROADLAND RIVER, 
University of East Anglia, — (England). 
School of Environmental Scien 

For primary bibliographic aay see Field 5B. 
'W88-07207 


STEADY UNIFORM FLOW IN PRISMATIC 
CHANNELS WITH FLOOD PLAINS, 
Department of Civil Engineering, Swiss Federal 
Institute of Technology, Zuerich, Switzerland. 

T. Dracos, and P. Hardegger. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 2, p 169-185, 1987. 7 fig, 4 tab, 18 ref. 


Descriptors: *Floods, *Stage-discharge relations, 

*Flow characteristics, *Steady flow, *Uniform 

flow, *Flood plains, *Flow channels, *Mathemati- 

cal models, Flooding, Overland flow, Stage-dis- 

charge relations, Flow discharge, Hydraulic 

roughness, Roughness _ coefficient, Hydraulic 
ius. 


During larger floods the water rises above bank- 
fuli stage in the main channel of many rivers and 
overland flow occurs over the flood plains. Most 
of the methods used for the computation of uni- 





GRADUALLY-VARIED FLOWS IN OPEN- 
CHANNEL NETWO! 


IRKS, 
For primery Ubsigsaphic oath try Field 2E. 
‘or entry see Fie! 
WE8-07249" 


EXPERIMENTAL VERIFICATION OF THE 


Inst. 
For primary bibliographic entry see Field 2E. 
W88-07250 


DESIGN OF STABLE ALLUVIAL CHANNELS, 
Hydraulics and Coastal Engineering Group, 
Kuwait Institute for Scientific Resta P. O. Box 
24885, Safat, Kuwait. 

For primary bibliographic entry see Field 2E. 
W88-07252 


NONLINEAR SOLUTION OF AGGRADATION 
AND DEGRADATION IN Ne 

Detroit Water and Sewerage Dept., M 

For primary bibliographic entry see Maid 25. 
'W88-07253 


HYDRAULIC JUMP IN TRIANGULAR CHAN- 


Ecole Polytechnique Federale de Lausanne (Swit- 
zerland). Chaire de Constructions Hydraulics. 

W. H. er, and R. Wanoschek. 

Journal of Hydraulic Research JHYRAF, Vol. 25, 
No. 5, p 549-564, 1987. 12 fig, 16 ref. 


Descriptors: *Hydraulic jump, *Energy dissipa- 
tion, *Overflow channels, *Spillways, *Stillin 
basins, *Channel morphology, sul 
models, Hydraulic models, Water surface profiles, 
Flow characteristics, Velocity distribution, Tail- 
water. 


Usually, the main element of a hydraulic jump 
stilling basin is a rectangular channel with a pro- 
tected bottom; the question arises whether the 
basic element, the rectangular channel, could not 
be modified into another structural shape by which 
the energy dissipation is significantly increased. 
Hydraulic jump in trian, channels was ana- 
lyzed and the results con using model obser- 


pod ake OF LANDFILL BOTTOM LINER 
Department of Civil Engineering, University of 
Patra, Patra, Greece. 


For primary bibliographic entry see Field SE. 
W88-07277 


ANALYSIS OF THE DESIGN STORM TIME- 

INTENSITY PATTERN FOR MEDIUM AND 
TERSHEDS, 

Hydrological General Station of Guangdong Prov- 

ince, Canton (P.R. of China). 


For primary bibliographic entry see Field 2B. 
W88-07407 


DETERMINATION OF DESIGN 
USING STORM DATA, 


Corps of Engineers, W: 


FLOODS 


ashington, DC. 
For primary bibliographic entry see Field 2B. 
W88-07408 


COMPUTATION OF SUPERCRITICAL FREE- 
SURFACE FLOWS, 

Instituto Costarricense de Electricidad, San Jose. 
O. F. Jimemez, and M. H. Chaudhry. 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 4, p 377-395, April 1988. 13 fig, 38 ref. 


Descriptors: *Channel flow, *Rapid flow, *Shal- 
low water equations, *Supercritical flow, *Hy- 
draulic models, *Mathematical analysis, *Simula- 


Computational methods for the solution of two- 
dimensional shallow-water equations in steady, su- 
percritical flow are presented. The limitations of 
these equations and criteria regarding their appli- 
cability to the solution of supercritical flows are 
discussed. Two oma shock-capturing, finite-dif- 
ference A gina and MacCormack, were in- 
vestigated. The boundary conditions along walls 
require careful attention for a successful implemen- 
tation of these schemes. Comparison of the numeri- 
cal and analytical solutions indicate that, with 
proper treatment of the boundaries, very good 
agreement can be obtained. Comparison of numeri- 

perimental results showed that the as- 
sumption of hydrostatic pressure distribution im- 
poses restrictions on the utility of the shallow- 
water equations to represent the steady, supercriti- 
cal flow. However, it appears that the basic fea- 
tures of many practical problems may be simulated 
using these procedures. (Author’s abstract) 
W88-07430 


GRAVITY-AFFECTED POTENTIAL FLOWS 
PAST SPILLWAY FLIP BUCKETS, 

Iowa Univ., Iowa City. Inst. of Hydraulic Re- 
search. 

L. Shuguang, and L. Zhengxiang. 

Journal of Hydraulic Engineering JHEND8, Vol. 
114, No. 4, p 409-427, April 1988. 5 fig, 1 tab, 8 ref. 


211 


ENGINEERING WORKS—Field 8 
Hydraulics—Group 8B 


Descriptors: *Dam design, *Potential flow, *Spill- 
ways, *Flip buckets, *Hydraulics, *Hydrodyna- 
mics, *Gravity flow, Mathematical analysis. 


Previous analytic studies on potential flows past 
— flip buckets have almost always been 
done based on the essential assumption that gravity 
effects on the bucket flows can be neglected. This 
limits their applications only to flows with very 
large Froude numbers past very high dams. The 
Riemann-Hilbert mixed-boundary value problem 
technique was used to solve the gravity-affected 
potential flows through curvilinear and straight 
segmental flip buckets. Pressure distributions along 
the flip buckets and exit angles of the deflecting jet 
pro wrebeees, we by solving the resulting integral 
tal data on pressure distribu- 
dows mpi bucket were compared with this 
theoretical analysis; it is shown that the agreement 
is satisfactory. This is a great improvement over 
the previous solutions in the absence of gravity. 
(Author’s abstract) 
W88-07432 


DIVISION OF FLOW IN SHORT OPEN CHAN- 
NEL BRANCHES, 


Concordia Univ., Sir George Williams Campus, 
Montreal (Quebec). Dept. of Civil Engineering. 
A. S. Ramamurthy, and M. G. Satish. 

Journal of Hydraulic Engineering JHEND8, Vol. 
= No. 4, p 428-438, April 1988. 5 fig, 1 tab, 17 


Descriptors: *Channel flow, *Hydraulic models, 
*Mathematical analysis, Froude number, Model 
studies. 


A theoretical model for division of flow in a short 
branch channel set at right angles to a main chan- 
nel was developed for various width ratios of the 
branch channel to the main channel. The model 
uses the principles of momentum, energy, and con- 
tinuity and is based on the existence of free flow 
conditions in the branch channel. The analysis 
makes use of the similarity of flow configuration 
between the division of flow in a branch channel 
and in a two-dimensional lateral conduit outlet 
fitted with a barrier. This similarity of flow was 
used to estimate the contraction coefficient of the 
converging jet entering the branch channel. The 
ratio of the branch channel flow to the main chan- 
nel flow is related to the Froude number in the 
main channel section downstream of the junction. 
Data from experimental studies, and from earlier 
investigations are presented to validate the theoret- 
ical model. (Author’s Abstract) 

W88-07433 


STRUCTURAL BEHAVIOUR OF CLOSELY 
PACKED EGG-SHAPED SEWER LININGS 
DURING INSTALLATION AND UNDER VARI- 
OUS RESTRAINT CONDITIONS, 

WRC Engineering, Swindon (England). 

S. Arnaout, M. N. Pavlovic, and J. W. Dougill. 
Proceedings of the Institution of Civil Engineers 
PCIEAT, Vol. 85, No. 2, p 49-65, March 1988. 11 
fig, 3 tab, 3 ref. 


Descriptors: *Sewer systems, *Design criteria, 
*Design standards, *Sewer linings, *Grouting, 
*Pipe lining, Maintenance. 


A parametric study was conducted of the structur- 
al response of closely packed egg-shaped sewer 
linings, including the effect of various restraint 
conditions which simulate different temporary sup- 
port systems used by contractors during installa- 
tion. Based on the allowable stress and deflexion 
criteria specified in the WRc sewerage rehabilita- 
tion manual, a comprehensive set of design curves 
are presented, covering the practical range of geo- 
metric, material and loading parameters. A com- 
parison between the various types of restraint leads 
to enhancement factors for the permissible grout- 
ing pressure or, alternatively, to reduction factors 
in terms of the lining thickness which could be 
used in designing lining systems. (Author’s ab- 
stract) 

W88-07476 
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SIMULATIONS OF THE WAVES IN LAKE 
BOTNEN CREATED BY THE RISSA LAND- 
SLIDE, 


University of Strathclyde, Glasgow (Scotland). 
For primary bibliographic entry see Field 2H. 
W88-07478 


FLOOD ALLEVIATION 
LOWER RIVER MOLE, 

W. E. Foster, and W. B. Harris. 
Proceedings of the Institution of Civil Engineers 
PCIEAT, Vol. 84, Pt. 1, p 235-263, April 1988. 17 
fig, 1 tab, 16 ref, append. 


SCHEME FOR 


Descriptors: *Flood control, *Flood channels, 
*England, *Bank protection, *Bank stabilization, 
Sluices, Structural engineering, Watershed man- 
agement. 


Severe rain storms in September 1968 probably the 
worst experienced in Southeast England in the 
20th Century up to that time, resulted in flood 
water from the River Mole damaging 10,000 prop- 
erties in Esher and East Molesey. It was decided 
that the channel should be modified to convey a 
similar flood with safety. The design and execution 
of the 19 million-English pound flood alleviation 
works 1975-89 is described. The evolution of the 
scheme was specifically required to minimize 
impact on property and environment. The extent 
of bed and bank revetment required for the new 6 
km-long flood channel was determined after exam- 
ining the relationship between flood return periods, 
unit tractive forces and shear resistance of the soil 
and then assessing capital and maintenance costs of 
various types of revetment. New control sluices 
were constructed and the solution of a problem of 
nappe oscillation at the radial gate is described. 
Reference is made to the complete underpinning of 
a much used 150-year-old railway viaduct, fluming 
and reconstruction of other bridges and the use of 
~—_ pilin; ww hice Sey various forms The universal piling 

submersion for 50 yr. was examined. 
wes use was made of ground anchorages; 
their installation and testing are described. Special 
regard was given to landscapinp. (Freidmann- 


W88-07489 


SECONDARY CURRENTS IN STRAIGHT 
WIDE 


CHANNELS, 
Democritus University of Thrace, 67100 Xanthi, 


Greece. 
For primary bibliographic entry see Field 2E. 
W88-07493 


WAVE ATTENUATION 
WALLS, 
National Water Research Inst., Burlington (Ontar- 


io). 

C. T. Bishop. 

Canadian Journal of Civil Engineering, Vol. 14, 
No. 6, p 828-836, 1987. 13 fig, 1 tab, 16 ref. 


Descriptors: *Coastal engineering, *Model studies, 
*Harbors, *Waves, *Wave action, *Channel flow, 
Wave attenuation, Hydrologic models, Coastal 
waters, Gravel, Canal linings, Walled channels. 


BY RUBBLE-LINED 


An existing analytical model to predict wave at- 
tenuation in a straight vertically walled channel 
with one or both walls lined with rubble is tesied 
and modified. Placing rubble at side slopes of 1.5 
or 2 to 1 along vertical entrance channel walls is a 
technique used more and more to correct wave 
agitation problems in harbors. Tests were conduct- 
ed in a laboratory flume with monochromatic 
waves and four different sizes of stone from 7.7 
mm gravel to 90 mm gabion stone. The attenuation 
coefficient is found to vary with the ration of 
water depth to period squared, d/gT squared, with 
the relative channel width, w/d, and with the side 
slope of the rubble, m. Preliminary design curves 
are provided which allow a desk assessment of this 
technique to be made for a given harbor. The scale 
on on wave attenuation due to stone size or 
sr to be negligible. Reynolds number 
“2 effects are also shown to be unimportant over 
the range tested. (Author’s abstract) 
W88-07508 


RUNOFF COLLECTOR AND FLUME FOR USE 
ON BARE FALLOW P’ 

Commonwealth Scientific and Industrial Research 
Organization, Canberra (Australia). Div. of Soils. 
For primary bibliographic entry see Field 7B. 
W88-07694 


8C. Hydraulic Machinery 


STATE SPACE APPROACH TO THE BEHAV- 
IOUR OF SEWER SYSTEMS, 

Sewer Department of Public Works, The City of 
Barcelona, Spain. 

For primary bibliographic entry see Field 5D. 
W88-07247 


YACYRETA BI-NATIONAL HYDROELECTRIC 
DEVELOPMENT, 

Entidat Binacional Yacyreta; E. Madero 942 - 1106 
Buenos Aires, Argentina. 

For primary bibliographic entry see Field 8A. 
W88-07454 


HYDROPOWER DEVELOPMENT ON THE 
HUALLAGA RIVER IN PERU, 

Shawinigan Engineering Co. Ltd., Montreal 
(Quebec). Hydro-Electric Div. 

For primary bibliographic entry see Field 8A. 
W88-07455 


HYDRO IN BRAZIL: RESOLVING ENVIRON- 
MENTAL CONFLICTS, 

Eletrosul, PO Box D-17, 88048 Florianopolis, 
Santa Catarina, Brazil. 

G. V. Canali, H. R. Munoz, and M. A. Schwab. 
International Water Power and Dam Construction 
ty a Vol. 40, No. 4, p 34-36, April 1988. 2 
tab, re’ 


Descriptors: *Dam construction, *Hydroelectric 
power, *Dam design, *Economic aspects, *Brazil, 
*Uruguay, Civil engineering, Developing coun- 
tries, Water resources development, Hydrology, 
Construction. 


An attempt by the Brazilian Power Sanais, 
Eletrosul, to incorporate environmental 

decision variables, at an early = od of planning of 
the oes river basin development on the 
border of Santa Catarina and Rio grande do Sul is 
described. The case study demonstrates clearly the 
need for the socio-political feasibility of a scheme 
to be taken into account, as well as technical and 
economic aspects, and also for the public to be 
kept well informed during the planning process. 
Many valuable lessons have been learned from the 
problems which arose with the Uruguay river 
project, and these will be used to refine future 
planning and development procedures. (Author’s 
abstract) 

W88-07456 


120 MW URUGUA-I SCHEME INCORPO- 
RATES ARGENTINA’S FIRST R.R.C, DAM, 
— PO Box 279, SF-33101 Tampere, Fin- 
and. 

For primary bibliographic entry see Field 8A. 
W88-07458 


FULL-SCALE TESTING OF SMALL HYDRO 
TURBINES, 

Dept. of Electrical and Elecironic Engineering, 
The Queen’s Univ. of Belfast, Ashby Building, 
Stranmillis Road, Belfast BT9 SAH, UK. 

A. Refsum, and D. C. H. Thompson. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 4, p 52-53, April 1988. 


Descriptors: *Electric powerplants, *Powerplants, 
*Hydraulic equipment, ‘*Design standards, 
*Design criteria, *Hydroelectric power, *Tur- 
bines, Civil engineering, Economic aspects, Test- 
ing. 


Efforts to reduce the costs of small hydro plants by 
developing unconventional designs and by using 
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new materials in their construction are often frus- 
trated by the lack of appropriate testing facilities. 
It is helpful in the development of such designs to 
be able to test full-scale prototypes; however, the 
main problem with full-scale testing, away from 
the actual site, is the difficulty of achieving the full 
flow rate for any length of time. A method was 
developed recently at Queen’s University, Belfast, 
whereby a somedieed Pelton wheel driving a 3 kW 
induction generator was tested, with full flow rate 
and head, on a temporary installation. The method 
could be used for low-cost testing of other types of 
experimental low-head turbine. (Author’s abstract) 
W88-07459 


ASSESSING THE DESIGN OF DRAFT TUBES, 
Hydro Pacific, 23 McClintock Road, Massey, 
Auckland, New Zealand. 

R. J. Hothersall. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 4, p 55-57, April 1988. 5 
fig, 2 tab, 6 ref. 


Descriptors: *Design standards, *Design criteria, 
*Hydraulic equipment, *Hydroelectric power, 
*Turbines, *Draft tubes, Economic aspects, Civil 
engineering, Energy. 


The draft tube is an essential feature of the reaction 
turbine. Its design not only affects turbine peak 
efficiencies, but also other aspects such as operat- 
ing procedure at part load, and station costs, 
through machine eens and required excavation 
depth. The consultant should consider certain as- 
pects of draft tube design when writing the tender 
specification for a new turbines: The draft tube is 
only capable of recovering a fixed proportion, 
typically 85%, of the energy put into it. The 
energy which needs to be recovered at the runner 
exit is a function of specific speed; the lower the 
none speed, the less energy needs to be recov- 

ered. Economic values should be assigned to draft 
tube dimensions which take into account changing 
fuel costs over the lifetime of the plant. Consider- 
ation should be given to the use of the IEC or 
ASME code definition of net head. Turbine manu- 
facturers tend to prefer the use of the IEC defini- 
tion. The ASME definition is dependent on the 
tailrace velocities. These velocities may vary from 
plant to plant, and make the comparison of turbine 
efficiencies less direct. (Alexander-PTT) 
W88-07460 


SIPHON-MOUNTED KAPLAN TURBINES AS 
TWO FRENCH MINI HYDRO SCHEMES, 
Neyrpic, Grenoble (France). 

R. Pontier. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 4, p 57-58, April 1988. 


Descriptors: ‘*Hydraulic equipment, *Design 
standards, *Design criteria, *Powerplants, *Elec- 
tric powerplants, *Hydroelectric power, *Kaplan 
turbines, Civil engineering, Economic aspects, 
France, Flow control. 


The siphon-mounted Kaplan turbine, reduces the 
amount of excavation and civil works construction 
at low head small hydro schemes. The requirement 
for a headgate is also eliminated, because a vacuum 
pump and break valves control the flow. The 
machines, developed and standardized by the 
French manufacturer Neyrpic, have been installed 
at two small hydro schemes in France. The ma- 
chines do not require gates for start up and shut- 
down, reducing equipment costs com; — with 
conventional low-head machines. Start-up is 
achieved by priming the siphon through a vacuum 
pump, and shutdown by opening the break valves. 
The turbines are pre-assembled in the workshop, 
and can be installed on site quite rapidly. The 
mechanical and auxiliary equipment (such as the 
runner, seal and speed increaser) as well as the 
generator, are located above the upstream water 
level, so that the units do not need to be dewatered 
for inspection and maintenance purposes. The tur- 
bines incorporate a fixed distributor, and can either 
have fixed blades, or, as in both examples de- 
scribed, controllable blades. Blade orientation is 
achieved by a programmable controller in accord- 





ance with a discharge setting value determined by 
measuring upstream level variations. The genera- 
tor is outside the hydraulic conduit, and is there- 
fore easily accessible. The generator is connected 
to the turbine through a speed increaser which is a 
simple belt and pulley system. For larger capacity 
machines, the speed increaser will be of the paral- 
lel shaft i gg (Alexander-PTT) 
W88-0746 


MODELLING AN ADJUSTABLE NOZZLE 

FOR THE CROSS FLOW TURBINE, 

Technische Hogeschool Eindhoven (Netherlands). 

J. van Berkel. 

International Water Power and Dam Construction 

Popive nay Vol. 40, No. 4, p 60-65, April 1988. 6 
ig, 9 ref. 


Descriptors: *Model studies, *Hydraulic equip- 
ment, *Design standards, *Powerplants, *Electric 
powerplants, *Design criteria, *Hydroelectric 
power, *Cross flow turbines, *Nozzles, Economic 
aspects, Civil engineering, Flow. 


A new design is for an adjustable nozzle 
for the oon fier tarbine and four models are 
described by which relevant design features of the 
nozzle can be quantified. The design is based on a 
butterfly valve, and the models provide informa- 
tion about the flow inside, and the control charac- 
teristics of, the nozzle. Three models are theoreti- 
cal and based on an incompressible, frictionless 
(non-viscous) and non-turbulent flow, a speci 
ture being the presence of free ines. The 
solution procedure for the model equations is nu- 
merical. A scale model was used to validate one 
the modelling is not 
model is still specula- 
tive), a tentative design procedure could be drawn 
up by which a nozzle can be designed with a low 
flow resistance, a simple geometry and good con- 
a (Author’s abstract) 


HYDROPOWER PLANNING IN DEVELOPING 


co 
For primary bibliographic entry see Field 6A. 
W88-07504 


REDEVELOPMENT OF AN ABANDONED 
SMALL HYDRO PROJECT, 

Hendon Engineering Assoc., Inc., P.O. Box 20348, 
Birmingham, AL 35216. 

For primary bibliographic entry see Field 8A. 
W88-07505 


SOLAR ENERGY FOR PUMPING WATER, 
Grundfos International A/S, Denmark. 

M. Arbon, and L. T. Nielsen. 

Water Resources Journal, No. 154, p 53-57, Sep- 
tember 1987. 10 fig. 


Descriptors: *Hydraulic machinery, *Pumps, 
*Energy sources, *Wells, *Solar energy, Electric 
power production, Deep wells. 


Basic principles of electric power generation from 
solar energy are jilicon cells are most 
commonly used. These are doped by injecting 
either phosphorus atoms or boron atoms, produc- 
ing n-type and p-type crystals, respectively. Only 
— radiation may be used to generate power. 
ee ees gat impinge upon a solar cell: 
and reflected. Efficiency of the cell 
is ues at low temperatures. Current require- 
ments for solar pumping sy for 
countries are: guaranteed life of at least 10 years 
for all components, guarantee of optimum utiliza- 
tion of the plant, and utility for well depths in 
excess of hand pumped wells. The advantages and 
disadvantages of three systems are described: the 
direct cou _ dc electric motor, the charge con- 
troller with storage battery and dc electric motor, 
and the dc/ac three-phase inverter and three-phase 
electric motor. All systems, especially the last, are 
sophisticated and pose problems where technology 
is primitive. Pumps suitable for use with solar 
energy are deep well submersible centrifugal 
pumps of stainless steel, deep well helical rotor 
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pumps, and deep well reciprocating pumps. Deep 
well turbine pumps only partially fulfill operating 
requirements, and deep well ejector pumps are not 
suitable because of low efficiency. (Cassar-PTT) 
W88-07557 


DEBRIS MANAGEMENT AT THE LOWER 
SUSQUEHANNA HYDROELECTRIC 
PROJECTS: STAFF REPORT, 

ee River Basin Commission, Harrisburg, 


For primary bibliographic entry see Field 8A. 
W88-07843 


8D. Soil Mechanics 
CIVIL _ENGINEER’S POINT OF VIEW ON 


vision Mecanique des Sols et 
‘ “OL 92164 Antony Cedex, 


For primary bibliographic entry see Field 5D. 
W88-07370 


PILE LOAD TESTS IN SALINE PERMAFROST 
AT CLYDE RIVER, NORTHWEST TERRITO- 


RIES, 

Hardy, BBT ee 221 - 18th St. S.E., Calgary, 
Alta., Canada T2E 6J 

For primary biblispraphic entry see Field 8G. 
W88-07425 


PREDICTION OF WICK DRAIN PERFORM- 
ANCE USING PIEZOMETER CONE DATA, 
British Columbia Univ., Vancouver. 

P. K. Robertson, R. G. ‘Campanella, P. T. Brown, 
and K. E. Robinson. 

Canadian Geotechnical Journal CGJOAH, Vol. 
25, No. 1, p 56-61, February 1988. 7 fig, 15 ref. 


Descriptors: *Drainage engineering, *Soil mechan- 
ics, *Clays, *Wick drains, *Piezometers, Testing 
procedures. 


The technique of i prefabricated wick 
drains is well established in fed to floes and Japan, but 
is relatively new to North America. The use of 
piezometer cone data to predict the performance 
of wick drains in a soft clayey silt in Burnaby, 
British Columbia is discussed. A description of the 
testing procedures and the theory to calculate the 
rate of consolidation are presented. The predicted 
rate of consolidation using the piezometer cone 
data ged the measured performance were com- 
pared; good agreement between the two was 
found. (Author 's abstract) 

W88-07426 


TILL BEHAVIOR AND ITS RELATIONSHIP 


Department of Geological Sciences, Queen’s Uni- 
versity, Kingston, Ont., Canada K7L 3N6. 

L. Dyke, and P. Egginton. 

Canadian Geotechnical Journal CGJOAH, Vol. 
25, No. 1, p 167-172, February 1988. 9 fig, 14 ref. 


Descriptors: *Groundwater movement, *Arctic 
zones, *Soil water, *Tills, *Hydrology, Liquefac- 
tion, Bedrock, Northwest Territories, Soil 
compaction, Ice lenses, Thawing. 


Well-graded tills are a common surficial material 
over much of the Canadian Arctic from northern 
Manitoba to Somerset Island. The compactibility 
and bearing strength of these tills when thawed 
appear to be controlled by groundwater flow in 
the active layer. Water seeping from bedrock out- 
crops flanked by till enters the till active layer and 
flows via macropores formed as ice lenses thaw. 
This flow appears to retard consolidation of the 
till. Slopes having no seepage source consolidate 
more rapidly. This seepage maintains the till in a 
state highly susceptible to liquefaction and would 
yield material with a moisture-density condition 
unsuitable for construction use. (Author’s abstract) 


W88-07428 


UPFREEZING PROCESS: 
WITH A SINGLE CLAST. 
Washington Univ., Seattle. Quaternary Research 
Center. 

For primary bibliographic entry see Field 2C. 
W88-07954 


EXPERIMENTS 


8E. Rock Mechanics and 
Geology 


POTENTIAL GEOLOGIC HAZARDS NEAR 
THE THISTLE LANDSLIDE, UTAH COUNTY, 
UTAH, 

US Geological Survey, Federal Center, Denver, 
CO 80225. 


1. J. Witkind. 

Bulletin of the Association of Engineering Geolo- 
gists AEGBBU, Vol. XXV, No. 1, p 83-94, Febru- 
ary 1988. 8 fig, 1 tab, 22 ref. 


Descriptors: *Geologic formations, *Landslides, 
*Earth dams, *Dam stability, *Geologic fractures, 
*Damsites, Artificial lakes, Utah, Spanish Fork 
River, Reservoirs. 


In mid-April, 1983, an old landslide near Thistle, in 
Utah County, Utah be; to move, and within 
days had blocked Spanish Fork Canyon. As the 
slide’s movement continued, construction crews 
gradually converted the toe of the slide into an 
earth-filled dam - Thistle Dam - that impounded 
northwest-flowing Spanish Fork River. The result- 
ant reservoir, known as Thistle Lake, was subse- 
quently drained because of uncertainty about the 
stability of the dam. Recently, officials of Utah 
County have explored various alternatives for a 
water-retention structure in the area, including uti- 
lization of Thistle Dam. The Thistle Slide Commit- 
tee, established by the State of Utah to evaluate the 
suitability of using Thistle Dam, suggests that con- 
struction of a new dam upstream from the present 
one might be a more reasonable and cheaper solu- 
tion than investigating the stability of the present 
dam. Two potential geologic hazards could impact 
a dam site upstream from the Thistle Dam: the 
Thistle Canyon fault and the Thistle Creek diapiric 
fold. Uncertainty shrouds the existence of both. 
The Thistle Canyon fault is a postulated high-angle 
normal fault that trends about N20 degrees E 
through Thistle. The Thistle Creek diapiric fold 
theoretically trends about N30 degrees E throu; 
the area. Tenuous evidence suggests that the 
Middle Jurassic Arapien Shale, an evaporite-rich 
intrusive sedimentary unit that forms the core of 
the fold, was overridden by the upper plate of the 
Charleston-Nebo thrust fault. Since then, the Ara- 
pien has welled upward, arching both the thrust 
plate and the overlying younger sedimentary 
cover. Additional field investigations should be 
completed to determine the existence of these and 
other geologic hazards prior to any final decision 
about a new dam. The presence of either or both of 
these hazards, however, does not necessarily pre- 
clude the construction of a safe and stable dam that 
would impound a multi-purpose reservoir. (Au- 
thor’s abstract) 

W88-06849 


SEISMICITY AROUND BRAZILIAN DAM 
RESERVOIRS, 

University of Western Ontario,, Department of 
Geology, N6A 5B7, London, Ontario. 

P. E. F. P. Coelho. 

Environmental Geology and Water Sciences 
EGWSEI, Vol. 10, No. 3, p 149-158, 1987. 6 fig, 2 
tab, 9 ref. 


Descriptors: *Rock mechanics, *Seismicity, *Res- 
ervoirs, *Dams, Dam failure, *Earthquakes, Reser- 
voir stages, Brazil, Cajuru Dam, Capivara Dam, 
Capivari-Cachoeira Reservoir, Paraitinga Dam, 
Porto Colombia-Volta Grande hydroelectric 
system, Nuporanga Dam. 


Six cases of seismicity around dam reservoirs in 
Brazil are described. Seismic activity (4.7 Richter 
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scale) at the Cajuru Dam (earthfill/concrete gravi- 
ty, 190 million cu m water) was considered of 
natural origin because of a history of quakes in the 
area. Capivara Dam (earthfill/buttress, 10.5 billion 
cu m water) engeteet seismicity as much as IV 
Mercalli scale from April 1 to June 30, 1976, due 
to increase of pore pressure in basalt subhorizontal 
joints. Reservoir loading, which had begun on 
January 1 of that year, was deemed the cause of 
the seismicity. Shocks up to IV-V Mercalli scale 
were felt after impounding of the reservoir at 
Capivari-Cachoeira, with 180. million cu m im- 
pounded by an earthfill dam. This seismicity was 
attributed to increases in pore pressure in subverti- 
cal and included faults in the area of high residual 
stress. Although some rare and low-intensity earth- 
wakes had been felt in the area of the Paraitinga 
Dems: seismic activity increased to over 5 (Richter 
scale) on several occasions after impoundment 
began. This was related to pore pressure increases 
in interlayer joints and faults in areas subject to 
high residual stresses causing generalized slope fail- 
ure. The Porto Columbia a CL. 46 billion cu 1) and 
Volta Grande (2.3 billion), two adjacent earthfill/ 
concrete gravity dams, were the sites of a 5.1 
(Richter scale) shock on February 24, 1974 after 
impoundment wie at both = This a aga 
was induced b in po in per- 
meable iasertrap horizonts or Ppetteoriacatel joints 
in basalts. All cases of induced seismicity appear 
related to an increase in pore pressure in permeable 
rocks or fracture zones which are confined be- 
tween impermeable rock slabs of more competent 
rock. Geological framework was considered an 
important factor, not dam height or size. High 
residual stress was also an important precondition 
for quakes in some cases. (Cassar-PTT) 
W388-06880 





RECENT U.S. HOT DRY ROCK TESTING AND 
HYDROTHERMAL MODELING, 

Los Alamos National Lab., NM 

S. Kelkar, and M. V. Malzahn. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-008996. 
Price codes: A02 in paper copy, AO! in microfiche. 
Report No. LA-UR--87-1256, (1987). 14 p, 10 fig, 1 
tab, 18 ref. DOE Contract No. W-7405-ENG-36. 


Descriptors: *Reservoirs, *Hydraulic models, 
*Hot Dry rock reservoir, *Geothermal resources, 
*Rock mechanics, *Fenton Hill, *New Mexico, 
Simulation analysis, Hydraulic simulation, Hydrau- 
lic structures, Stress analysis, Field tests, Heat 
transfer, Fluid flow. 


Testing is in progress at the site of the U.S. Hot 
Dry Rock (HDR) reservoir at Fenton Hill, New 
Mexico. Several hydraulic simulation tests have 
been conducted in the reservoir since January 
1985. The reservoir being tested is at a nominal 
depth of 2650 m (11,975 ft). In a successful flow- 
through test conducted in 1986, 37,000 cu m of 
cold water was injected at controlled rates up to 
0.0265 cu m/sec. During this test, 23,000 cu m (6.1 
million gal) of hot water at temperatures up to 190 
C was recovered, corresponding to 9 MW thermal 
power. The injection of large amounts of cold 
water at high pressures into the naturally frac- 
tured, granitic formation leads to complex flow 
fields, strongly influenced by coupled fluid flow, 
heat transfer and stress effects. In order to predict 
reservoir performance over time spans of interests 
(about 20 years) it is necessary to evaluate the 
influence of these coupled processes. This need has 
led to efforts to upgrade an existing finite element, 
heat and mass transfer code to include coupled 
stress effects while retaining the computational ef- 
ficiency needed for simulations of long term reser- 
voir performance. This paper describes field test 
results, a conceptual model of the reservoir, and 
code development efforts. (Author’s abstract) 
W88-07966 


8F. Concrete 


DEMONSTRATION OF THE CONSTRUCTIBI- 
LITY OF A PRECAST CONCRETE STAY-IN- 
PLACE FORMING SYSTEM FOR LOCK WALL 
REHABILITATION. 


ABAM Engineers, Inc., 33301 Ninth Ave. South, 
Federal-Way, Washington. 

Available from the National Technical Information 
Service, S ¢ rary VA. 22161. Technical Report 
No. REM 4, December 1987. Final Report. 
206 p, 30 fig, 2 tab, 4 ref, 5 append. 


Descriptors: *Hydraulic structures, *Lock walls, 
*Materials testing, *Precast concrete, Concrete 
construction, Concrete technology, Costs, Locks, 
Construction methods. 


One ——— to minimizing the cracking problem 
in lock wall resurfacing is to use precast Is as 
stay-in-place forms. A precast panel rehabilitation 
system was designed in Phase I of a contract with 
the Waterways Experiment Station (WES). Phase 
II was a constructibitity demonstration in which 
eight panels were precast and erected on two one- 
half scale simulated lock wall monoliths at WES. 
i urpose of the demonstration was to evaluate 
the feasibility of the stay-in-place — system 
without the risk and investment of undertaking a 
full-scale lock rehabilitation. The concrete form 
panels of varying sizes were precast in Colorado 
and shi to installation site at WES. Typi- 
cal lock hardware incorporated into the precast 
panels included horizontal armor, vertical corner 
armor, and a one-half scale line hook. One panel 
was essentially prototype size (6 ft by 30 ft) and 
= roxtmately 15,500 Ib. Work 
tion of the precast panels included 
aie preparation on the test monoliths, erection 
and alignment of the panels, and welding tie con- 
nections. The panels were attached to the test 
monolith with epoxy-grouted, weldable-grade rein- 
forcing steel which was welded to steel plates 
embedded in the panels. Results demonstrate that a 
precast concrete stay-in-place forming system is a 
viable method for lock wall resurfacing. In addi- 
tion to providing a concrete surface of superior 
durability with minimal cracking, the estimated 
construction cost is very competitive with the cost 
of conventional forming and concrete placement. 
This repair system can be implemented with inter- 
mittent lock openings which would eliminate the 
lengthy and continuous closures required for con- 
ventional repairs. (Lantz-PPT) 
W88-07983 


8G. Materials 


PILE LOAD TESTS IN SALINE PERMAFROST 
AT CLYDE RIVER, NORTHWEST TERRITO- 


RIES, 

Hardy, BBT a 221 - 18th St. S.E., Calgary, 
Alta., Canada T2E 6J5. 

J. F. Nixon. 

Canadian Geotechnical Journal CGJOAH, Vol. 

> No. 1, p 24-32, February 1988. 11 fig, 1 tab, 14 

ref. 


Descriptors: *Piles, *Load tests, *Permafrost, *Soil 
properties, *Saline soils, Testing procedures, 
Arctic zone. 


Significant salt content in the pore phase of perma- 
frost causes dramatic reduction in strength or bear- 
ing capacity. Previous laboratory tests and limited 
field testing indicate that creep rates can be accel- 
erated many times and foundation bearing capac- 
ities reduced by factors of 2-3 if pore water salini- 
ties exceed 10-20 ppt. At Clyde River on Baffin 
Island, pile load tests were carried out in 1982. A 
combination of high salinities and significant excess 
ice contents at some locations suggested that a 
limited program of pile load testing should be 
carried out to confirm or modify the initial pile 
loadings based on previously published material. 
No fully documented case history was available to 
support initial pile design loads. Three piles were 
= ted to loads of 5 different magnitudes for 
erent durations. Creep settlement was initiated 
po persisted in all cases. Continuous curve fitting 
was carried out by computer, and the pan os 
smoothed strain rate plotted with time. The mini- 
mum settlement rates were compared with earlier 
projections. They were generally somewhat faster 
than results from previous laboratory saline creep 
testing combined with theoretical pile design based 
on creep settlement. The tests highlight the dra- 
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matic reductions in foundation bearing capacit 


expected in exhibiting significant pore 
water salinity. A simplified testing procedure suita- 
ble for laboratory or field testing is. described. 
(Author’s abstract) 

W88-07425 


cao STEEL GAINS GROUND ON COR- 
Clamp-All Corporation, Haverhill, Massachusetts. 
J. Tarara. 


Water Engineering and Management WENMD2, 
Vol. 135, No. 1, p 33-34, January, 1988. 2 tab. 
Descriptors: *Steel, *Corrosion control, *Metal 
pipes, *Alloys, nee ae steel, Pipes, Pipelines, 


Heavy metals, Chromium, Corrosion, Soil 
types, Soil properties, Maintenance. 


The use of stainless steel to shield metal pipes from 
corrosion is reviewed. Superalloys containing such 
elements as nickel, molybdenum, and titanium in 
addition to the basic iron and chromium exhibit 
tremendous strength ane with greatly increased 
corrosion resistance. The 300 series demonstrates 
these qualities the best, and most stainless steel 
pipe, ipe, couplings, and fittings are made from Type 
1 and Type 304. Tests by the National Bureau of 
Standards show that Type 304, containing 18% Cr 
and 8% Ni, is superior to Type 301, especially for 
underground, in-soil applications. Great 
along with high resistance to shearag e and 
tion, make stainless steel an extremely effective 
pipe coupling material, increasing the life of 
plumbing and other piping systems. As research 
continues to improve the 5 quallty of stainless steels, 
and their use spreads within industry, costs should 
come down even as their corrosion resistance and 
tensile strength increase. (Doria-PTT) 
W88-07648 


FIELD INVESTIGATION OF A NEOPRENE 

PAD CAPPING SYSTEM, 

Army Engineer Waterways Experiment Station, 

Vicksburg, MS. Structures Lab. 

B. D. Neeley, and R. J. Becker. 

Available from the National Technical Intormation 

Service, Spri Id, VA. 22161, as ADA190496. 

Price codes: A03 in paper copy; A01 in microfiche. 
Miscellaneous Paper No. SL-88-3, February 1988. 

Final Report. 39 p, 3 fig, 8 tab, append. 


Descriptors: *Neoprene, *Capping, *Field tests, 
*Testing procedures, *Concrete testing, *Materials 
testing, Sulfur mortar, Mortar, Gypsum, Cements. 


Cylindrical concrete specimens to be tested for 
compressive strength are prepared according to 
CRD-C 29 (ASTM C 617), Standard Practice for 
Capping Cylindrical Concrete Specimens, and 
tested according to CRD-C 14 (ASTM C 39), 
Standard Test Method for Compressive Strength 
of Cylindrical Concrete Specimens. Previous work 
indicated that: (1) High circumferential stresses are 
likely to develop in rings placed around the ends of 
test specimens to confine jum-plaster-capping 
(20 (2) Low-stren; capping material 
psi) should be used only for eh. 
pre concrete s; and then 
strength material is not available; and (3) potion ol 
on the cap of a compressive test specimen has no 
effect on the compressive strength if the thickness 
is very slight as would result from wiping with a 
greasy cloth. Recently, reusable neoprene pads 
inserted into steel retainer caps have been intro- 
duced as a possible alternative to the capping mate- 
rials referred to in CRD-C 29, neat cement mortar, 
high strength gypsum plaster, and sulfur mortar. 
Several state Highway d have used the 
neoprene pad capping system (NPCS) with at least 
two states adopting its use. A field investigation 
was conducted of a neoprene pad capping system 
(NPCS) that is marketed as an alternative to the 
capping materials referred to in CRD-C 29 
(ASTM C 617). The results indicate that within the 
range of 500 to 5,500 psi, the NPCS appears to be 
an acceptable alternative to sulfur-mortar caps for 
testing the compressive strength of 6-in.-diameter 
by 12-in-high cylindrical concrete specimens. The 





NPCS also eliminates a potential safety hazard 
resulting from working with the sulfur mortar and 
could constitute a substantial cost savings. (Lantz- 


PTT) 
'W88-07762 


DEMONSTRATION OF THE CONSTRUCTIBI- 
LITY OF A PRECAST CONCRETE STAY-IN- 
PLACE FORMING SYSTEM FOR LOCK WALL 
aetet aie 


AB Inc., 33301 Ninth Ave. South, 
Federal-Way, W: 


For primary bibliographic entry see Field 8F. 
W88-07983 


8I. Fisheries Engineering 


FISH AND MACROCRUSTACEAN USE OF 
SUBMERGED PLANT BEDS IN TIDAL 
FRESHWATER MARSH CREEKS, 

Virginia Univ., Charlottesville. Dept. of Environ- 
For pri : bibliographic Field 2H. 

‘or primary bibli ic entry see Fi R 
'W88-06854 


REGULATED FLUSHING IN A GRAVEL-BED 
RIVER FOR CHANNEL HABITAT MAINTE- 
NANCE: A TRINITY RIVER 

Batteile Memorial Inst., Denver, CO. Dept. of 
Environmental Sciences. 

For primary bibliographic entry see Field 5G. 
W88-06965 


ZOOPLANKTON ABUNDANCE IN UN- 
STOCKED MARICULTURE PONDS AT 


THREE SALINITIES, 
Texas Park and Wildlife Department, 
R. Bass Marine Fi 


.L. Colura, G. C. a grading F. 
rowski. 


Progressive Fish Culturist PFCUAY, Vol. 49, No. 
4, p 253-259, October 1987. 4 fig, 3 tab, 25 ref. 


Descriptors: *Zooplankton, *Saline water, *Fish 
ponds, *Fish farming, *Saline ponds, *Aquacul- 
ture, Fish food, Ponds, Salinity, Texas, Foods, 
Population density, Populations, Rotifers, Poly- 
chaetes, Copepods. 


Zooplankton abundance in unstocked saltwater 
fish culture ponds was studied over 4 weeks in 
southern Texas. Paired 0.2-hectare ponds were 
filled with bay and well water to yield salinities of 
10, 15, and 20% and were fertilized with 568 
kilograms of cottonseed meal per hectare. Domi- 
nant lankton groups were compared to deter- 
mine which salinity produced the best forage base 
for culture of euryhaline marine fish. Peak total 
zooplankton densities occurred at day 9 in 10% 
er Pee ae a ee eee 
salinity ponds. Further, peak total zooplankton 
densities were approximately five times greater in 
the 10% salinity ponds than in the 15 and 20% 
salinity ponds. Acartia tonsa densities were unaf- 
fected by the salinities tested. Oithona sp. densities 
were significantly greater at 15%. Densities of 
mixed rotifers, copepod nauplii, and polychaete 
larvae were oe greater at 10%. Accord- 
ingly, pond ities of 10% appeared to provide 
the best <n forage base for culture of 
euryhaline (Author’s abstract) 

W88-07075 


ACUTE TOXICITY OF AMMONIA AND NI- 
TRITE TO SPOTTED SEATROUT, 

Auburn Univ., AL. Dept. of Fisheries and Allied 
Aquacultures. 

For primary bibliographic entry see Field 5C. 
W88-07076 


PREEXPOSURE AND SUBSEQUENT RESIST- 
ANCE TO LEAD IN YEARLING BROOK 
TROUT, SALVELINUS FONTINALIS, 
Dalhousie Univ., Halifax (Nova Scotia). Dept. of 
Biology. 


For pri bibliographic entry see Field 5C. 
W88-07091- 


CULTURE OF MARINE MICROALGAE WITH 
NATURAL BIODIGESTED RESO 

Centro de Investigacion Cientifica y de Educacion 
Superior de (Mexico). Div..of Oceano- 
logy. 

For primary bibliographic entry see Field ‘5E. 
W88-07116 


ESTIMATING MICROBIAL PRODUCTION 
AND GROWTH RATES IN AQUACULTURE 
PONDS USING RATES OF RNA AND DNA 


SYNTHESIS, 
Hawaii Univ., Honolulu. Dept. of Oceano peel: 
wa yoy bibliographic entry see Field 


OCCURRENCE AND DIET OF FISHES IN A 
TIDAL INLET TO A SALTMARSH IN SOUTH- 
ERN MORETON BAY, neq) eee 


The fishes occurring in the main tidal inlet to a 
typical saltmarsh situated in southern Moreton Bay 
were studied from January to December 1984 to 
determine the type of fishes and their feeding 
habits within the inlet, particularly for species of 
rtance. Sampling was conducted at 
and new moon phases, and during 
the day on the full moon phase. A total of 19 
species were recorded from the inlet, of which 11 
are of economic importance. Six species were con- 
sidered common. Most fish which entered the inlet 
were juveniles. The diversity of the fish assem- 
blage from the inlet was low when compared with 
findings of other studies conducted in Australian 
subtidal mangrove areas. Diel differences in the 
size of fish entering the inlet were recorded for 
several species. Two mark-recapture programs 
were conducted to investigate short-term utiliza- 
tion of the saltmarsh by es. Recapture rates 
indicated that individuals of some species regularly 
utilized the saltmarsh. The most abundant species 
from the inlet were predominantly benthic feeders 
although one species fed on plankton. Terrestrial 
foods formed an important part of the diet of some 
fishes. The inlet serves as a feeding area for certain 
species though it is unlikely that these species rely 
exclusively upon the area. Future management of 
sal areas should include protection and 
maintenance of tidal inlets wherever possible. (Au- 
thor’s abstract) 
W88-07167 


ACIDIFICATION AND ANADROMOUS FISH 
OF ATLANTIC ESTU. 

Brookhaven National Lab., Upton, NY. Terrestrial 
and Aquatic Ecology Div. 

For primary bibliographic entry see Field 5C. 
W88-07255 


SUMMARY OF THE IMPACT OF ACID RAIN 
ON a SALMON (SALMO SALAR) IN 


A, 
Fisheries Research Branch, Halifax, Nova Scotia 
B3J 2S7, Canada. 
For — bibliographic entry see Field 5C. 
W88-07258 


ATLANTIC SALMON RESOURCES IN THE 

NORTHEASTERN UNITED STATES AND THE 
EFFECTS OF ACIDIFICATION 

FROM ATMOSPHERIC DEPOSITION, 

Maine Univ., Orono. Dept. of Zoology. 
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For primary bibliographic entry see Field 5C. 
W88-07259 


STATUS OF SOME FINFISH STOCKS IN THE 

CHESAPEAKE BAY, 

Maryland Dept. of Natural Resources, Annapolis. 
Fisheries Administration 


For primary bibliographic entry see Field 5C. 
W88-07260 


ACIDIFICATION EFFECTS ON LARVAL 
STRIPED BASS, or oa SAXATILIS IN 
CHESAPEAKE BAY TRIBUTARIES: A 
REVIEW, 


Johns Hopkins Univ., Shady Side, MD. Aquatic 


For primary bibliographic entry see Field 5C. 
W88-07262 


INFLUENCE OF PH ON THE TOXICITY OF 


BASS, 

Columbia National Fisheries Research Lab., MO. 
For primary bibliographic entry see Field 5C. 
W88-07263 


RESIDUES OF ORGANOCHLORINE PESTI- 
CIDES IN FISH FROM THE ARABIAN GULF, 
a of Environmental Marine Chemistry, 

Marine Science Centre, The University, Basrah, 


Iraq. 
For primary bibliographic entry see Field 5B. 
W88-07270 


COMPARISON OF GRANULAR AND LIQUID 
INORGANIC FERTILIZERS USED IN 
STRIPED BASS AND SMALLMOUTH BASS 
REARING PONDS, 

Texas Parks and Wildlife Department, Fort Worth 
Research Unit, 6200 Hatchery Road, Fort Worth, 
Texas 76114, USA. 

B. W. Farquhar. 

The Progressive Fish-Culturist PFCUAY, Vol. 49, 
No. 1, p 21-28, January, 1987. 3 fig, 3 tab, 12 ref. 
Texas Parks and Wildlife Dept. Project No. F- 31- 
R. 


Descriptors: *Bass, *Fish farming, *Ponds, *Fertil- 
izers, *Fish hatcheries, *Inorganic compounds, 
Performance evaluation, Aquaculture, Farming, 
Fisheries, Water quality, Zooplankton, Plankton, 
Density, Population density, Ammonium, Phos- 
phorus, horus compounds, Survival, 
Growth, Cost analysis, Growth stages, Juvenile 
growth stage. 


A study was conducted in eight striped bass 
(Morone saxatilis) and eight smallmouth bass (Mi- 
cropterus dolomieui) rearing ponds to compare the 
effects of two fertilization regimes on water qual- 
ity, zooplankton densities, and fish production. 
One treatment utilized granular inorganic fertilizer 
(diammonium phosphate), and the other utilized 
liquid inorganic fertilizer (phosphoric acid and am- 
monium nitrate). Both treatments were supple- 
mented with cottonseed meal. No differences were 
found in water quality, zooplankton densities, or 
fish yields. Both treatments produced ad 
zooplankton for survival and growth of fingerlings 
in —s ponds at stocking rates of 494,000 fry/ 
hectare for striped bass and 19,000-81,000 fry/ 
hectare for smallmouth bass. Liquid fertilization 
was the more expensive, costing approximately 
— more than granular fertilizer, and required 
pecialized equipment to safely. transport, store, 
ae apply the highly caustic liquids. (Author’s 
abstract) 
W88-07660 


USE OF WATER CONDITIONERS IN WATER- 
RECIRCULATION SYSTEMS, 

Texas A and M Univ., College Station. Dept. of 
Wildlife and Fisheries Sciences. 

For primary bibliographic entry see Field 3C. 
W88-07661 
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SUSPENDED SPAWNING CANS FOR CHAN- 
NEL CATFISH IN A SURFACE-MINE LAKE, 
Fisheries Research Laboratory, Southern Illinois 
University, Carbondale, a 62901, USA. 

P. B. Moy, and R. R. Stic! 

The Progressive Fin Coltarat PFCUAY, Vol. 49, 
No. 1, p 76-77, January, 1987. 1 fig, 3 ref. 


Descriptors: *Spawning, *Catfish, *Catfish ponds, 
*Strip mine lakes, Lakes, Ponds, Predation, Foods, 
Fish food. 


A technique is described for enabling channel cat- 
fish (Ictalurus punctatus) to spawn in lakes where 
insufficient spawning habitat is available. The 
study site was a 1.5-hectare surface-mine lake near 
Carbondale, IL. Nine 45-liter spawning cans were 
suspended from styrofoam floats at a depth of 1.25 
m below the water surface, in water that was 2 to 5 
m deep. Cans were lifted to the surface and exam- 

ined every 7 to 10 days. Initial spawning activity 
occurred in mid-June, and fish continued to utilize 
the containers through the last week of July when 
water temperature at nest depth was 29.5 C. Both 
eggs and fry were observed in the containers. Eggs 
were also recovered in four cans recovered from 
the lake bottom after having broken free of the 
floats during severe winds. It is concluded that 
channel catfish can spawn at depths up to 5 m if 
satisfactory nesting sites are available. The recepta- 
cles need not be in contact with the substrate, nor 
must they face the center of the lake. (Doria-PTT) 
W88-07662 


EVALUATION OF GAS SUPERSATURATION 
TREATMENT EQUIPMENT AT FISH HATCH- 
ERIES IN MICHIGAN AND WISCONSIN, 

U.S. Fish and Wildlife Service, National Fisheries 
Research Center, P.O. Box 818, LaCrosse, WI 
54602, USA 


For primary / bibliographic entry see Field SF. 
W88-07663 


EFFICACY OF ULTRAVIOLET WATER 
TREATMENT AT THE GREEN LAKE, MAINE, 
NATIONAL FISH HATCHERY, 

Leadville National Fish Hatchery, 2842 County 
Road 300, Leadville, CO 81638, USA. 

For primary bibliographic entry see Field 5F. 
W88-07664 


MORPHOLOGIC LESIONS AND ACUTE TOX- 
ICITY IN RAINBOW TROUT (SALMO GAIRD- 
NERD TREATED WITH 2,3,7,8-TETRACHLOR- 
ODIBENZO-P-DIOXIN, 

Department of Veterinary Pathology, Cornell Uni- 
versity, Ithaca, New York. 

For primary bibliographic entry see Field 5C. 
W88-07706 


Se 
TOXICITY YELLOW PERCH (PERCA 
FLAVESCENS), 

Department of Veterinary Pathology, Cornell Uni- 
versity, Ithaca, New York. 

For primary bibliographic entry see Field 5C. 
W88-07707 


LETHAL TOXICITY OF LINDANE ON A TE- 
LEOST FISH, ANGUILLA ANGUILLA FROM 
ALBUFERA LAKE (SPAIN): HARDNESS AND 
TEMPERATURE 


Valencia Univ. (Spain). Dept. of Animal Physiolo- 


gy. 
For primary bibliographic entry see Field 5C. 
W88-07712 


MONITORING OF DOWNSTREAM SALMON 
AND STEELHEAD AT FEDERAL HYDRO- 
ELECTRIC FACILITIES - 1986, 

National Marine Fisheries Service, Portland, OR. 


Northwest Re; 


For primary SBiographic entry see Field 2H. 
W88-07 


NATURAL PROPAGATION AND HABITAT 

IMPROVEMENT, VOLUME II - IDAHO: 

ANNUAL AND FINAL REPORTS, 1985. 

Bonneville Power Administration, Div. of Fish 
and Wildlife. 

For primary bibliographic entry see Field 2H. 

'W88-07763 


WALDE, DEADMAN, LOWER FISH, AND 
BOULDER CREEKS ANADROMOUS FISH 
ra SURVEY AND ENHANCEMENT 
Clearwater National Forest. Lochsa District. 

For primary bibliographic entry see Field 2H. 
W88-07764 


LOCHSA RIVER TRIBUTARIES ENHANCE- 
MENT PROPOSAL, 
Clearwater National Fores! 


For primary bibliographic cay see Field 2H. 
W88-07765 


ELDORADO CREEK FISH PASSAGE, 
Clearwater National Forest. 

W. Murphy, and A. Espinosa. 

IN: Natural Propagation and Habitat Improve- 
ment, Volume II - Idaho: Annual:and Final Re- 
ports, 1985. Final Report, December 2, 1985. p 92- 
136, 27 fig, 10 — DOE Contract No. DE- 
A179-54BP16535, Project No. 84-6. 


Descriptors: *Fish passages, *Eldorado Creek, 
*Idaho, Costs, Fish migration, Fish conservation, 
Fish barriers. 


The 1984 Eldorado Creek Fish Passage Annual 
Report, detailed project origination, objectives de- 
scription of the proj 

used in 1984 and 


called for improving length, width, and depth of 
the pools created in 1984, and were the basis for 
extending the project into 1985. In 1985, an addi- 
tional $13,000 was allocated for the oo 
Creek Barrier Removal Project. 
brought the total project funding to $30,668. The The 
1985 methodologies, results conclusions are 
—, pee gery pe taken in 1985 have 
e and low flow w tion 
barriers for anadromous fish at al 4 sites in Eldora- 
do Creek. The results obtained in 1985 were com- 
pletely satisfactory, and no further work is neces- 
sary. (See also W88-07763) (Lantz-PTT) 
W88-07766 


ELDORADO CREEK: A PLAN FOR ENHANCE- 
MENT OF KEY ANADROMOUS FISH HABI- 
TAT IN THE CLEARWATER RIVER BASIN, 
= National Forest, Pierce Ranger Dis- 


A. yy R. Vogelsang, and W. Murphy. 

IN: Natural Propagation and Habitat Improve- 

ment, Volume II - Idaho: Annual _ eo Re- 

ports, 1985. p 137-193, 13 fig, 15 tab 

nae No. DE-AI79-85BP 16535, 3, Project 
0. 


Descriptors: *Eldorado Creek, *Anadromous fish, 
*Fish management, *Fisheries, Fish conservation, 
Salmon, Trout, Fish ponds, Costs, Fish hatcheries, 
Stream fisheries, Cost benefit analysis. 


The objective of the proposed Eldorado Creek 
Habitat Improvement Project is to improve the 
productive capability of 12 miles in Eldorado 
Creek and 5.1 miles in six selected tributaries. A 
total of 54 to 64 acres of summer and winter 
rearing habitat would be enhanced over a 4 year 


period. In oe. eg ~ a 
wnin, tat would improved for 
sinok jalnon salmon and steelhead ma or 


Faniae fame rao was also i 
346 


pools would be constructed or p! stanved ender this 
proposal at a total cost of $93,775. Average annual 
cost is $21,700. Spin, saps od cost per structure is $175. 
The benefit cost ratio is 27.1 to 1. 
(Se lo WA8-07963) (Lane 


se CROOKED FORK FISH BARRIER RE- 
Clearwater National Forest. 

R. P. Kramer, E. M. Oman, and F. A. Espinosa. 
IN: Natural ion and Habitat Improve- 
ment, Volume II - Idaho: Annual and Final Re- 
ports, 1985. p 194-259, 54 2 ref, 3 . DOE 


fig, append 
= No. DE-AI79-85BP16535, Project No. 


Pa Fish 3 migration, Stream 


fisheries, Hopeful Creek, Fish passages, Spawning, 
Fish hatcheries. = 


Crooked Fork Creek is one of the principal tribu- 
ee a aia peters: fae dn 
ie remainin quality spawning rearing 
habitats rH che fish on the Clearwater 
National Forest. It is estimated that 25% of the 


1983 on the Crooked Fork establi that several 
natural waterfalls and = chutes — ramets 
upstream migration of spring c 
during late summer flows. At some high flows 
summer steelhead are able to negotiate the barriers. 
Seven major barriers and five partial barriers were 
drilled and blasted in the summer of 1984. Follow- 
ing ~~ in 1985, six of the major barriers and 
pA of the partial barriers required additional 
Desp ake take-off pools, resting areas, and 
pe its were created to increase fish pas- 
-—-. An additional barrier was identified on Hope- 
Creek, a tributary of the Crooked Fork, and 
was removed. (See also W88-07763) (Author’s ab- 
stract) 
W88-07768 


yey FORK ee tp Pg 5 
TT ENHANCEMENT: AL REPORT - : 


Nezperce National Fores! 
= er bibliographic entry see Field 2H. 


9. MANPOWER, GRANTS 
AND FACILITIES 


9B. Education (In-House) 


BAHRAIN: TRAINING OF STAFF FOR DE- 
SALINATION P’ 

Ministry of Works, Power and Water, State of 
Bahrain. 


For primary biblio hic entry see Field 3A. 
Waeo7879 a Saad say 





ABERT LAKE 
Comparative Population Ecology of Ephydra 
hians Say (Diptera: Ephydridae) at Mono Lake 
(California) and Abert Lake (Oregon), 
W88-06984 2H 


ABLATION 


Synoptic Climatology of Ablation on a New 
Zealand Glacier, 
W88-07632 2C 


Albedo Model for Shallow Prairie 
Covers, 
W88-07938 2C 


ABSORPTION 
Determination of Uptake Rate Constants for Six 
Organochlorines in Midge Larvae, 
W88-06930 5B 


Snow 


Water Uptake by Plant Roots--A Simulation 
Model: I. Conceptual Model, 
W88-07192 21 


Lake Water Color: Comparison of Direct Obser- 
vations with Underwater Spectral Irradiance, 
W88-07272 7B 


Uptake and Loss of Dissolved Cadmium by the 
Stickleback, Gasterosteus Aculeatus L., 
W88-07501 3€ 


ACCLIMATIZATION 
Acclimation to Cadmium Toxicity by White 
Suckers: Cadmium Binding Capacity and Metal 
Distribution in Gill and Liver Cytosol, 
W88-06939 5C 


Preexposure and Subsequent Resistance to Lead 
in Yearling Brook Trout, Salvelinus fontinalis, 
W88-07091 5C 


Acclimation of Anaerobic Fluidised Beds to 
Two Pharmaceutical Wastes, 
W88-07161 5D 


ACETOBACTERIUM 
Fermentation of 2-methoxyethanol by Acetobac- 
terium malicum sp. nov. and Pelobacter vene- 
tianus, 
W88-07068 5D 
ACETOGENESIS 
Reductive Carboxylation of Propionate to Bu- 
tyrate in Methanogenic Ecosystems, 
W88-07010 5D 


ACID LAKES 
Empirical Hypothesis to Explain the Restricted 
Distribution of Hyalella azteca (Amphipoda) in 
Anthropogenically Acidified Lakes, 
W88-07094 5C 


ACID MINE DRAINAGE 
Water Quality and Biological Survey of the 
West Branch Susquehanna River, 
W88-07714 5B 


Modelling Chemical Equilibria of Acid Mine- 
Drainage: The FeSO4-H2SO04-H20 System, 
W88-07933 5B 


ACID PRECIPITATION 
Composition of Acidic Meltwaters During 
Snowmelt in the Scottish Highlands, 
'W88-07610 SB 


ACID PULSES 
Acid Pulses From Snowmelt at Acidic Cone 
Pond, New Hampshire, 
W88-07594 SG 


ACID RAID 
Role of Dry Deposition in Acidification of 
Waters, 
‘W88-07781 5B 


SUBJECT INDEX 


ACID RAIN 
Growth and Physiological Condition of Black 
Ducks Reared on Acidified Wetlands, 
W88-06823 5C 


Oxidation of Sulfur Dioxide by Ozone in em 


2K 


Effects of Chronic Exposure to Acidified, Water 
on Chemoreception of Feeding Stimuli in Fat- 
head Minnows (Pimephales promelas): Mecha- 
nisms and Ecological Implications, 

W88-06935 5C 


Management Strategy for Acidic Deposition in 
Western and Northern Canada, 
W88-06972 5B 


Some Effects of Metal Salts and Acid Precipita- 
tion on the Freshwater Triclad Polycelis Felina 
(Dalyell), 

W88-07050 5C 


Highly Specialized Nitrogen Metabolism in a 
Freshwater Phytoplankter, Chrysochromulina 
breviturrita, 

W88-07079 2H 


Measurements of Specific Rates of Net Methyl 
Mercury Production in the Water Column and 
Surface Sediments of Acidified and Circumneu- 
tral Lakes, 

W88-07081 2H 


pH of Rainfall in the City of Santander ie 
W88-07123 


Acid Drops Project: Pollution Monitoring by 
Young People, 
W88-07129 2B 


Sulfate in Colored Waters: II. Evaluation of 
Approaches for Correcting Historical Colori- 
metric Data, 

W88-07131 TA 


Assessment of Metal Species Bioavailability and 
Geochemical Mobility in Polluted Waters, 
W88-07139 5A 


Gaseous Pollutant and Acidic Rain Impacts on 
Crops in the United States: A Comparison, 
W88-07148 5B 


Role of Quality Assurance in National Acid 
Rain Research in the United States, 
W88-07149 7C 


Construction and Exploitation of an Automatic 
Sequential Wet-Only Rain Sampler, 
'W88-07150 5B 


Acid Drops Project: Pollution Monitoring by 
Young People, 
W88-07155 2K 


Cation Depletion Rate as a Measure of Soil 
Sensitivity to Acidic Deposition: Theory, 
W88-07163 2G 


Acid Neutralizing Capacity of Leaves Exposed 
to Acidic Fog, 
W88-07175 5B 


Growth Parameter and Yield Component Re- 
sponse of Field Corn to Simulated Acid Rain, 
W88-07176 SC 


Snowmelt Runoff Pathways in a Boreal Forest 
Hillslope, the Role of Pipe Throughflow, 
W88-07191 2G 


Acid Precipitation and Its Effects on Water 
Quality of Small River Basins in Rhode Island, 
W88-07226 5C 


Acidification and Anadromous Fish of Atlantic 
Estuaries, 
W88-07255 x 


Estimating the Atmospheric Input of Pollutants 
into a Watershed, 
W88-07256 5B 


Comparison of Excess Sulfate Yields and 
Median pH Values of Rivers in Nova Scotia and 
Newfoundland, 1971-1973 and 1982-1984, 

W88-07257 5B 


Summary of the Impact of Acid Rain on Atlan- 
tic Salmon (Salmo salar) in Canada, 
W88-07258 5C 


Atlantic Salmon Resources in the Northeastern 
United States and the Potential Effects of Acidi- 
fication from Atmospheric Deposition, 

W88-07259 5C 


Chemical and Biological Trends Associated with 
Acidic Atmospheric Deposition in the Rhode 
River Watershed and Estuary, 

W88-07261 5C 


Acidification Effects on Larval Striped Bass, 
Morone saxatilis in Chesapeake Bay Tributaries: 
A Review, 

W88-07262 5C 


Relationship Between Annual Runoff and Wa- 
tershed Area for the Eastern United States, 
W88-07275 2E 


Description of Low- and High-Acid Precipita- 
tion, 
W88-07438 2B 


Evaluation of the Equilibrium Calculations 
Within Acidification Models: The Effect of Un- 
certainty in Measured Chemical Components, 
W88-07443 5C 


Origin and Composition of Samoan Acid Pre- 
cipitation, 
W88-07480 5B 


Precipitation and Streamwater Chemistry in a 
Subarctic Scottish Catchment, 
W88-07561 5B 


Analysis of Sulfur-Containing Components of a 
Soil Treated with Simulated Acid Rain, 
W88-07588 5B 


Acid Pulses From Snowmelt at Acidic Cone 
Pond, New Hampshire, 
W88-07594 5C 


Interspecific Differences in Dead Plant Buffer- 
ing Capacity Alter the Impact of Acid Rain on 
Decomposition Rates in Tidal Marshes, 

W388-97595 5B 


Aerosol and Cloudwater Properties at Whiteface 
Mountain, New York, 
W88-07596 5B 


Transient Acid Surges in an Upland Stream, 
W88-07598 5B 


Peatland Water Chemistry in Central Ontario in 
Relation to Acid Deposition, 
W88-07599 5B 


Chemical Composition of Hoarfrost, Rime and 
Snow During a Winter Inversion in Utah, 
U.S.A., 

W88-07605 5B 


Simulated Acid Rain and the Importance of 
Organic Ligands on the Availability of Alumi- 
num in Soil, 

W88-07615 5B 





ACID RAIN 


Acidification Trends in Sweden, 
W88-07617 5B 


Trace Metals in Precipitation in Sweden, 
W88-07619 5B 


Latent Effects of Pulse Exposure to Aluminum 
and Low pH on Size, Ionic Composition, and 
Feeding Efficiency of Lake Trout (Salvelinus 
namaycush) Alevins, 

W88-07639 5C 


Empirical Models of Fish Response to Lake 
Acidification, 
W88-07640 5C 


Responses of Juvenile Atlantic Salmon (Salmo 
salar) to Episodic Increases in Acidity of Nova 
Scotia Rivers, 

W88-07642 5C 
Precipitation Acidity at a Rural Site in North 


Wales, 
W88-07644 2B 


Effects of Sulphur Dioxide and Acid Rain Alone 
or in Combination on Growth and Yield of 
Broad Bean Plants, 

W88-07688 5C 


Effects of Simulated Acid Rain on Leaf Wetta- 
bility, Rain Retention and Uptake of Some Inor- 
ganic Ions, 

W88-07689 5C 


Acid Rain in Northern Greece, 
W88-07708 5B 
Forest Responses to Deposition of Air-Borne 


Chemicals, 
'W88-07749 5B 


Mesoscale Acid Deposition Model: Preliminary 
Applications and a Guide for User Interface, 
W88-07757 5B 


RAIN Project. Annual Report for 1984, 
W88-07777 5B 


Atmospheric Deposition of Nutrients and Pesti- 


cides, 
'W88-07826 5B 


Aluminum Chemistry: Fractionation, Speciation, 
and Mineral Equilibria of Soil Interstitial Waters 
of an Alpine Watershed, Front Range, Colora- 
do, 

W88-07928 5B 


Model Approach to Acid Rain, 
W88-07943 6B 


Interactions of Co57, Sr85 and Cs137 with Peat 
under Acidic Precipitation Conditions, 
W88-07944 5B 


Analytical Methods Manual for the Direct/De- 
layed Response Project Soil Survey, 
W88-07960 TA 


ACID RAIN EFFECTS 
Fish Community Structure in Relation to Acidi- 
ty in Three Nova Scotia Rivers, 
W88-06821 x 


Application of a Continuous Distribution Model 
for Proton Binding by Humic Acids Extracted 
from Acidic Lake Sediments, 

W88-06882 5B 


Histochemical Observations on the Salmonids 
Salmo salar L. and Salmo trutta L. and the 
Ephemeropterans Baetis rhodani (Pict.) and Ec- 
dyonurus venosus (Fabr.) Following a Simulated 
Episode of Acidity in an Upland Stream, 

W88-06891 sc 


Resistance and Viability of Salvelinus fontinalis 
Gametes at Various pH (Resistance et viabilite 


SU-2 


SUBJECT INDEX 


des Gametes d’Omble de Fontaine, Salvelinus 
fontinalis, a Differents pH), 
W88-06896 © 5C 


Effects of Chronic Exposure to Acidified Water 
on Chemoreception of Feeding Stimuli in Fat- 
head Minnows (Pimephales promelas): Mecha- 
nisms and Ecological Implications, 

W88-06935 5C 


Influence of pH on Microbial Hydrogen Metab- 
olism in Diverse Sedimentary Ecosystems, 
W88-07015 sc 


Reproductive Responses of Five White Sucker 
(Catostomus commersoni) Populations in Rela- 
tion to Lake Acidity, 

W88-07087 5C 


Microbial Communities on Leaf Material Pro- 
tected from Macroinvertebrate Grazing in 
Acidic and Circumneutral Streams, 

W88-07089 x 


Winter and Spring pH Depressions in Northern 
Wisconsin Lakes Caused by Increases in pCO2, 
W88-07090 2H 


Life Stage and Population Variation in Resist- 
ance and Tolerance of Hyalella azteca (Amphip- 
oda) to Low pH, 

W88-07093 5C 


Empirical Hypothesis to Explain the Restricted 
Distribution of Hyalella azteca (Amphipoda) in 
Anthropogenically Acidified Lakes, 

W88-07094 5C 


Influence of Complexation and pH on Individual 
and Combined Heavy Metal Toxicity to a Fresh- 
water Green Algae, 

W88-07096 5C 


Influence of pH on the Toxicity of Aluminium 
and Other Inorganic Contaminants to East Coast 
Striped Bass, 

W88-07263 5C 


Aluminum Speciation in Acidic Natural Waters: 
Testing of a Model for Al-Humic Complexation, 
W88-07543 5B 


ACID SALT LAKES 
Acid Brine Shrimp: Metabolic Strategies in Os- 
motic and Ionic Adaptation, 
W88-06988 2H 


ACID STREAMS 
Fish Community Structure in Relation to Acidi- 
ty in Three Nova Scotia Rivers, 
W88-06821 5C 


Distribution of Benthic Invertebrates in Acid, 
Brown Water Streams in the South Island of 
New Zealand, 

W88-06901 2H 


Microbial Communities on Leaf Material Pro- 
tected from Macroinvertebrate Grazing in 
Acidic and Circumneutral Streams, 

W88-07089 5C 


Acidification and Anadromous Fish of Atlantic 
Estuaries, 
W88-07255 po 


Estimating the Atmospheric Input of Pollutants 
into a Watershed, 
W88-07256 5B 


ACID SURGES 


Transient Acid Surges in an Upland Stream, 
W88-07598 B 


ACID WATERS 
Towards Establishing Aluminium Hydroxy Sili- 
cate Solubility Relationships for Natural Waters, 
W88-07315 2K 


ACIDIC SOILS 
Cation Depletion Rate as a Measure of Soil 
Sensitivity to Acidic Deposition: Theory, 
W88-07163 2G 


Aluminum Chemistry: Fractionation, Speciation, 
and Mineral Equilibria of Soil Interstitial Waters 
of an Alpine Watershed, Front Range, Colora- 
do, 

W88-07928 5B 


ACIDIC WATER 
Growth and Physiological Condition of Black 
Ducks Reared on Acidified Wetlands, 
W88-06823 5C 


Oxidation of Sulfur Dioxide by Ozone in Highly 
Dispersed Water Droplets, 
W88-06876 2K 


Application of a Continuous Distribution Model 
for Proton Binding by Humic Acids Extracted 
from Acidic Lake Sediments, 

W88-06882 5B 


Histochemical Observations on the Salmonids 
Salmo salar L. and Salmo trutta L. and the 
Ephemeropterans Baetis rhodani (Pict.) and Ec- 
dyonurus venosus (Fabr.) Following a Simulated 
Episode of Acidity in an Upland Stream, 

W88-06891 5C 


Resistance and Viability of Salvelinus fontinalis 
Gametes at Various pH (Resistance et viabilite 
des Gametes d’Omble de Fontaine, Salvelinus 
fontinalis, a Differents pH), 

W88-06896 5C 


Birch Leaf Processing and Associated Macroin- 
vertebrates in an Acidified Lake Subjected to 
Liming, 

W88-06914 5G 


Effects of Chronic Exposure to Acidified Water 
on Chemoreception of Feeding Stimuli in Fat- 
head Minnows (Pimephales promelas): Mecha- 
nisms and Ecological Implications, 

W88-06935 5C 


Reproductive Responses of Five White Sucker 
(Catostomus commersoni) Populations in Rela- 
tion to Lake Acidity, 

W88-07087 5C 


Microbial Communities on Leaf Material Pro- 
tected from Macroinvertebrate Grazing in 
Acidic and Circumneutral Streams, 

W88-07089 5C 


Life Stage and Population Variation in Resist- 
ance and Tolerance of Hyalella azteca (Amphip- 
oda) to Low pH, 

W88-07093 5C 


Empirical Hypothesis to Explain the Restricted 
Distribution of Hyalella azteca (Amphipoda) in 
Anthropogenically Acidified Lakes, 

W88-07094 5C 


Snowmelt Runoff Pathways in a B>real Forest 
Hillslope, the Role of Pipe Throughflow, 
W88-07191 2G 


Aluminum Speciation in Acidic Natural Waters: 
Testing of a Model for Al-Humic Complexation, 
W388-07543 5B 


Composition of Acidic Meltwaters During 
Snowmelt in the Scottish Highlands, 
W88-07610 5B 


Physiological Response of Brown Trout (Salmo 
trutta) Spawners and Postspawners to Acidic 
Aluminum-Rich Stream Water, 

W88-07620 5C 





Latent Effects of Pulse Exposure to Aluminum 
and Low pH on Size, Ionic Composition, and 
Feeding Efficiency of Lake Trout (Salvelinus 
namaycush) Alevins, 

W88-07639 5C 


ACIDIFICATION 
Role of Dry Deposition in Acidification of 


Waters, 
W88-07781 5B 


ACIDITY 
Acid Neutralizing Capacity of Leaves Exposed 
to Acidic Fog, 
W88-07175 5B 


Comparison of Excess Sulfate Yields and 
Median pH Values of Rivers in Nova Scotia and 
Newfoundland, 1971-1973 and 1982-1984, 
'W88-07257 


Summary of the Impact of Acid Rain on Atlan- 
tic Salmon (Salmo salar) in Canada, 
W88-07258 5C 


Atlantic Salmon Resources in the Northeastern 
United States and the Potential Effects of Acidi- 
fication from Atmospheric Deposition, 
W88-07259 

Acidification Effects on Larval Striped Bass, 
Morone saxatilis in Chesapeake Bay Tributaries: 
A Review, 

W88-07262 5C 


Influence of pH on the Toxicity of Aluminium 
and Other Inorganic Contaminants to East Coast 
Striped Bass, 

W88-07263 5C 


Towards Establishing Aluminium Hydroxy Sili- 
cate Solubility Relationships for Natural Waters, 
W88-07315 2K 


Latent Effects of Pulse Exposure to Aluminum 
and Low pH on Size, Ionic Composition, and 
Feeding Efficiency of Lake Trout (Salvelinus 
namaycush) Alevins, 

W88-07639 5C 


Empirical Models of Fish Response to Lake 
Acidification, 
W88-07640 5C 


Responses of Juvenile Atlantic Salmon (Salmo 
salar) to Episodic Increases in Acidity of Nova 
Scotia Rivers, 

W88-07642 5C 

ACIDRAIN 

Composition of Acidic Meltwaters During 
Snowmelt in the Scottish Highlands, 

W88-07610 5B 


ACIDS 
Isolation of Organic Acids from Large Volumes 
of Water by Adsorption on Macroporous Resins, 
W88-07796 5A 


Waste Acid Detoxification and Reclamation, 
W88-07972 5D 


ACTIVATED CARBON 
Replacement of Sand by Granular Activated 
Carbon in Rapid Gravity Sand Filters, 
W88-07057 SF 


Discovery and Elimination of Dioxins from a 
Carbon Reactivation Process, 
W88-07382 5D 


Optimizing the Removal of Geosmin and 2- 

Methylisoborneol by Powdered Activated 
n, 

W88-07383 5F 


Comparative Study of Biofilm Shear Loss on 
Different Adsorptive Media, 
W88-07421 5D 


Studies on Removal of Malathion from Water 
by Means of Activated Charcoal, 
W88-07497 5F 


Adsorption of Pollutants from Wastewater onto 
Activated Carbon Based on External Mass 
Transfer and Pore Diffusion, 

W88-07538 5D 


Some Intermediates in the Wet Air Oxidation of 
Phenanthrene Adsorbed on Powdered Activated 
Carbon, 

W88-07545 5F 


Effect of Complexation on the Adsorption of 
Cadmium by Activated Carbon, 
W88-07655 5D 


Negative-Ion Chemical Ionization Mass Spec- 
trometry and Ames Mutagenicity Tests of 
Granular Activated Carbon Treated Waste 
Water, 

W88-07814 5A 


ACTIVATED CARBON ADSORPTION 
Coagulation and Adsorption of Humic Sub- 
stances: An Analysis of Surrogate Parameters 
for Predicting Effects of Trihalomethane For- 
mation Potential, 

W88-07133 5F 


ACTIVATED SLUDGE 
Application of the Fluorescent-Antibody Tech- 
nique for the Detection of Sphaerotilus natans in 
Activated Sludge, 
W88-07025 5D 


DDT Degradation by Bacteria from Activated 
Sludge, 
W88-07127 5D 


Nickel Accumulation by Bacteria, 
W88-07152 5B 


Phosphate Removal by Column Packed Blast 
Furnace Slag: I. Fundamental Research by Syn- 
thetic Wastewater, 

W88-07157 5D 


Phosphate Removal by Column Packed Blast 
Furnace Slag: II. Practical Application of Sec- 
ondary Effluent, 

W88-07158 5D 


Reversible and Irreversible Inhibition of Meta- 
bolic Activity in Biological Phosphorus Remov- 
al Systems, 

W88-07159 5D 


ACTIVATED SLUDGE PROCESS 
Citrus Processing Wastewater Treatment, 
W88-06824 5D 


Effluent Treatment Standards for the Future 
Using the Resources of Today, 
W88-07056 5D 


Bacterial Leaching of Metals from Digested 
Sewage Sludge, 
W88-07062 5D 


Nitrate Versus Oxygen Respiration in the Acti- 
vated Sludge Process, 
W88-07419 5D 


SSSP: Simulation of Single-Sludge Processes, 
W88-07420 5D 


Continuously Fed Intermittently Decanted Acti- 
vated Sludge: A Rational Basis for Design, 
W88-07541 5D 


Evaluation of INT-Dehydrogenase Assay for 
Heavy Metal Inhibition of Activated Sludge, 
W88-07547 5D 


ADSORPTION 


Significance of Biosorption for the Hazardous 
Organics Removal Efficiency of a Biological 
Reactor, 

W88-07552 5D 


Evaluation of the Two-Zone Wastewater Treat- 
ment Process at Norristown, Pennsylvania, 
W88-07961 5D 


ADAPTATION 
Algal Populaticrn and Auxotrophic Adaptation 
in a Sugar Refinery Wastewater Environment, 
W88-06845 5D 


Acid Brine Shrimp: Metabolic Strategies in Os- 
motic and Ionic Adaptation, 
W88-06988 2H 


ADIRONDACKS 
Simulated Response of an Acidic Adirondack 
Lake Watershed to Various Liming Mitigation 
Strategies, 
W88-07442 5G 


Empirical Models of Fish Response to Lake 
Acidification, 
W88-07640 5C 


ADMINISTRATIVE REGULATIONS 
Stream Corridor Management in the Pacific 
Northwest: II. Management Strategies, 
W88-06970 4A 


Upcoming Regulations: How They Will Affect 
the Water Industry, 
W88-07654 6E 


ADSORPTION 

Specific Identification of Synthetic Organic 
Chemicals in River Water Using Liquid-liquid 
Extraction and Resin Adsorption Coupled with 
Electron Impact, Chemical Ionization and Accu- 
rate Mass Measurement Gas Chromatography- 
Mass Spectrometry Analyses, 

W88-06844 5A 


Removal and Recovery of Heavy Metals by Ion 
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Kinetic Energy Relationships for Canberra, 
A.C.T., 

'W88-07705 2B 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
CANBERRA (AUSTRALIA). DIV. OF WATER 
AND LAND RESOURCES. 
Kinematic Overland Flow - Generalization of 
Rose’s Approximate Solution, Part II, 
W88-07520 2E 


Numerical Classification of Saline Groundwater 
Chemistry in the Murrumbidgee Irrigation Area, 
W88-07699 2F 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
WEMBLEY (AUSTRALIA). DIV. OF 
GROUNDWATER RESEARCH. 
Response of Input and Output of Water and 
Chloride to Clearing for Agriculture, 
W88-07568 4c 


Soil Water Dynamics of Lateritic Catchments as 
Affected by Forest Clearing for Pasture, 
W88-07569 


Effects of Forest Clearing on Groundwater, 
W88-07570 


Distribution of Environmental Chloride in Rela- 
tion to Subsurface Hydrology, 
W88-07571 2F 


Environmental Isotope Hydrology of Salinized 
Experimental Catchments, 
W88-07572 4C 


Areal Distribution of Infiltration Parameters and 
Some Soil Physical Properties in Lateritic 
Catchments, 

W88-07573 2G 
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Preferred Water Flow and Localized Recharge 
in a Variable Regolith, 
W88-07574 2F 


Mechanisms of Catchment Flow Processes 
Using Natural Variations in Deuterium and 
Oxygen-18, 

W88-07575 2A 


Models of the Effect of Clearing on Salt and 
Water Export from a Small Catchment, 
W88-07576 


CONCORDIA UNIV., SIR GEORGE 
CAMPUS, MONTREAL 
(QUEBEC). DEPT. OF CIVIL ENGINEERING. 
Division of Flow in Short Open Channel 
Branches, 
W88-07433 8B 


CONNECTICUT UNIV., NOANK. MARINE 
RESEARCH LAB. 
Community Electron Transport of Procaryotes 
in Euryoxic Estuarine Sediment, 
W88-06861 2L 


CONSERVATION FOUNDATION, 
WASHINGTON, DC, 
Protecting Social Values in Western Water 
Transfers, 
W88-07381 6E 


COOPERATIVE INST. FOR RESEARCH IN 
ENVIRONMENTAL SCIENCE, BOULDER, 


Simulated Acid Rain and the Importance of 
Organic Ligands on the Availability of Alumi- 
num in Soil, 

W88-07615 5B 


CORPS OF ENGINEERS, WASHINGTON, DC, 
Determination of Design Floods Using Storm 
Data, 

W88-07408 2B 


COWATER INTERNATIONAL, 304-411 
ROOSEVELT AVENUE, OTTAWA, CANADA 
K2A 3X9. 
Matching Water Supply Technology to the 
Needs and Resources of Developing Countries, 
W88-07554 6D 


DAFS MARINE LABORATORY, P.O. BOX 
101, VICTORIA ROAD, ABERDEEN AB9 8DB 
(GREAT BRITAIN). 
Tributyltin (TBT) in the Waters of a Scottish 
Sea Loch Arising from the Use of Antifoulant 
Treated Netting by Salmon Farms, 
W88-07117 5B 


DALHOUSIE UNIV., HALIFAX (NOVA 
SCOTIA). DEPT. OF BIOLOGY. 
Preexposure and Subsequent Resistance to Lead 
in Yearling Brook Trout, Salvelinus fontinalis, 
W88-07091 5C 


DAMES AND MOORE, 4950 WEST KENNEDY 
BOULEVARD, SUITE 410, TAMPA, FL 33609. 
Recursive Estimation of Kernels of Nonlinear 
Rainfall-Runoff Models, 
W88-07210 2A 


DELAWARE UNIV., LEWES. COLL. OF 
MARINE STUDIES. 
Interspecific Differences in Dead Plant Buffer- 
ing Capacity Alter the Impact of Acid Rain on 
Decomposition Rates in Tidal Marshes, 
W88-07595 5B 


DELAWARE UNIV., NEWARK. COLL. OF 
MARINE STUDIES. 
Prediction of Tidal Surge in Lower Chesapeake 
Bay, 
W88-06853 2L 


Coagulation and Settling of Aerobic Sewage 
Sludge in Seawater, 
W88-07151 SE 


DELFT UNIVERSITY OF TECHNOLOGY, 
DIVISION OF SANITARY ENGINEERING 
AND WATER MANAGEMENT, DELFT, THE 
NETHERLANDS. 
Artificial Recharge of Ground Water, 
W88-07558 4B 


DEMOCRITUS UNIVERSITY OF THRACE, 
67100 XANTHI, GREECE. 
Secondary Currents in Straight Wide Channels, 
W88-07493 2E 


DEPARTAMENTO DE QUIMICA AGRICOLA. 
ESTACION EXPERIMENTAL DEL ZAIDIN 
(C.S.LC.), GRANADA, APDO. 119, SPAIN. 
Effects of the Application of Wastewater from 
Olive Processing on Soil Nitrogen Transforma- 
tion, 
W88-07182 SE 


DEPARTMENT D’ENGINYERIA QUIMICA I 
BIOQUIMICA, FACULTAT DE QUIMIQUES, 
UNIVERSITAT DE BARCELONA, PLACA 
IMPERIAL TARRACO, 1, 43005 TARRAGONA, 
SPAIN. 

Nickel Accumulation by Bacteria, 

W88-07152 5B 


DEPARTMENT DE MICROBIOLOGIA, 
RECURSOS NATURALES, UNIVERSIDAD DE 
CONCEPCION, CASILLA 2407, 
CONCEPCION, CHILE. 
Inactivation of Some Third-generation Cephalo- 
sporins by Beta-lactamases of Non-fermentative 
Gram-negative Bacteria Isolated from Freshwa- 
ter of a Remote Environment, 
W88-07214 2H 


DEPARTMENT DE MICROBIOLOGIE, 
FACULTE DE PHARMACIE, 5 RUE ALBERT 
LEBRUN, 54000 NANCY, FRANCE. 
Effects of Lagoon Treatment on Helminth Eggs, 
W88-07371 5D 


DEPARTMENT OF AGRICULTURE AND 
RURAL AFFAIRS, KYABRAM RESEARCH 
INSTITUTE, R.M.B. 3010, KYABRAM, VIC. 
3620, AUSTRALIA. 
Effects of Irrigation Timing on Seedling Estab- 
lishment and Productivity of Subterranean 
Clover Pastures, 
W88-07180 3F 


DEPARTMENT OF ANALYTICAL 
CHEMISTRY, FACULTY OF CHEMISTRY, 
COMPLUTENSE UNIVERSITY OF MADRID, 
28040 MADRID (SPAIN). 

Determination of Paraquat by Flow-Injection 

Spectrophotometry, 

W88-07120 SA 


DEPARTMENT OF ANIMAL PHYSIOLOGY 
AND ZOOLOGY, UNIVERSITY OF 
AGRICULTURE, PRAGUE, 
CZECHOSLOVAKIA. 

Possibilities of Feeding Diets for Ducks Using 

Activated Sludge, 

W88-07160 SE 


DEPARTMENT OF ANIMAL SCIENCE, 
MICHIGAN STATE UNIVERSITY, EAST 
LANSING, MI 48824-1225. 
Avoidance Behavior of Mallards and Northern 
Bobwhite Exposed to Carbofuran-Contaminated 
Food and Water, 
W88-06924 5C 





DEPARTMENT OF BIOCHEMICAL 
ENGINEERING, DELFT UNIVERSITY OF 
TECHNOLOGY, JULIANALAAN 67, 2628 BC 
DELFT, THE NETHERLANDS. 

Degradation of Suspended Proteins in an Anaer- 

obic Rotating Bed Contactor, 

W88-07955 5D 


DEPARTMENT OF BIOCHEMISTRY, N.G. 
KHOLODNY INSTITUTE OF BOTANY, 
ACADEMY OF SCIENCES OF UKRAINIAN 
SSR, KIEV, USSR. 

Steel Industry Wastes Treatment in Buffer 


Ponds, 
'W88-07369 5D 


DEPARTMENT OF BIOLOGICAL SCIENCES, 

UNIVERSITY OF QUEBEC AT MONTREAL, 

C.P. 8888, SUCC. A, MONTREAL, QUEBEC. 
Factors Controlling Primary Production in Two 
Diverted Rivers with a Large Flow Reduction 
(Facteurs Controlant la Production Primaire 
dans Deux Rivieres Soumises a une Forte Re- 
duction de Debit), 
W88-06895 6G 


DEPARTMENT OF BIOLOGY, ADDIS ABABA 
UNIVERSITY, P.O. BOX 1176, ADDIS ABABA, 
ETHIOPIA. 


Some Limnological Observations on Two Ethio- 
pian Hydroelectric Reservoirs: Koka (Shewa 
Administrative District) and Finchaa (Welega 


2H 


DEPARTMENT OF BIOLOGY, UNIVERSITY 
OF BURUNDI, BP 2700 BUJUMBURA, 
BURUNDI. 
Phytoplankton of a Recently Landlocked Brack- 
ish-Water Lagoon of Lake Tanganyika: A Sys- 
tematic Account, 
W88-06892 2H 


Recently Landlocked Brackish-Water Lagoon 
of Lake Tanganyika: Physical and Chemical 
Characteristics, and Spatio-Temporal Distribu- 
tion of Phytoplankton; 

'W88-06893 


Influence of Different Types of Metal Complex 
on the Transitivity of Reverse Osmosis Mem- 


branes, 
W88-07220 5D 


DEPARTMENT OF CHEMISTRY, LADY 
IRWIN COLLEGE, UNIVERSITY OF DELHI, 
SIKANDRA ROAD, NEW DELHI-110 001, 
INDIA. 


DDT Degradation by Bacteria from Activated 
Sludge, 
W88-07127 5D 


DEPARTMENT OF CHEMISTRY, THE 
UNIVERSITY, 3800 AVEIRO, PORTUGAL. 
Waste Stabilization Ponds as Teaching and Re- 
search Tools, 
W88-07376 5D 


DEPARTMENT OF CHEMISTRY, 
UNIVERSITY OF OULU, SF-90570 OULU, 
FINLAND. 


Analysis of Organic and Inorganic Sulfur Con- 
stituents and S-34 Isotopes in Dated Sediments 
of Forest Lakes in Southern Finland, 

W88-07268 5B 


DEPARTMENT OF CIVIL ENGINEERING, 
SWISS FEDERAL INSTITUTE OF 
TECHNOLOGY, ZUERICH, SWITZERLAND. 
Steady Uniform Flow in Prismatic Channels 
with Flood Plains, 
W88-07245 8B 
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DEPARTMENT OF FUNDAMENTAL AND MEDICAL PHYSICS, UNIVERSITY OF SANTANDER, 


DEPARTMENT OF CIVIL ENGINEERING, 

UNIVERSITY OF PATRA, PATRA, GREECE. 
Overview of Landfill Bottom Liner Hydraulics, 
W88-07277 5E 


DEPARTMENT OF ECOLOGY AND 
ENVIRONMENTAL RESEARCH, SWEDISH 
UNIVERSITY OF AGRICULTURAL 
SCIENCES, S-750 07, UPPSALA, SWEDEN. 
Cation Depletion Rate as a Measure of Soil 
Sensitivity to Acidic Deposition: Theory, 
W88-07163 2G 


DEPARTMENT OF ECOLOGY AND 
FRESHWATER BIOLOGY, ACADEMY OF 
AGRICULTURE AND TECHNOLOGY, 10-957 
OLSZTYN, POLAND. 
Effect of Agriculture on the Primary Production 
in Lake Beskie (Poland) as Recorded in the 
Stratigraphy of Fossil Pigments, 
W88-06910 5C 


DEPARTMENT OF ENGINEERING, 
CHALMERS UNIVERSITY OF 
TECHNOLOGY, S-412 96 GOTEBORG, 
SWEDEN. 
Assessment of Metal Species Bioavailability and 
Geochemical Mobility in Polluted Waters, 
'W88-07139 5A 


DEPARTMENT OF ENVIRONMENTAL 


Residues of Organochlorine Pesticides in Fish 
from the Arabian Gulf, 
W88-07270 5B 


DEPARTMENT OF ENVIRONMENTAL 
RESOURCES, COOK COLLEGE, RUTGERS 
UNIVERSITY, NEW BRUNSWICK, NJ 08903 
(U.S.A.). 
Comparison of Two Recent Models for Estimat- 
ing Actual Evapotranspiration Using Only Reg- 
ularly Recorded Data, 
W88-07563 2D 


DEPARTMENT OF ENVIRONMENTAL 
SCIENCE, FACULTY OF ENGINEERING AND 
LABORATORY OF MARINE 
BIOCHEMISTRY, FACULTY OF APPLIED 
BIOLOGICAL SCIENCE, HIROSHIMA 
UNIVERSITY, HIGASHI-HIROSHIMA CITY, 
724 JAPAN. 

Phosphate Removal by Column Packed Blast 

Furnace Slag: I. Fundamental Research by Syn- 

thetic Wastewater, 

W88-07157 5D 


DEPARTMENT OF ENVIRONMENTAL 
SCIENCE, FACULTY OF ENGINEERING, 
HIROSHIMA UNIVERSITY, HIGASHI- 
HIROSHIMA CITY, 724 JAPAN. 
Phosphate Removal by Column Packed Blast 
Furnace Slag: II. Practical Application of Sec- 
ondary Effluent, 
W88-07158 5D 


DEPARTMENT OF ENVIRONMENTAL 
SCIENCES, OREGON GRADUATE CENTER, 
19600 NW VON NEUMANN DRIVE, 
BEAVERTON, OR 97006-1999. 
Effect of Monitoring Well Storage on the Shape 
of Breakthrough Curves - A Thoeoretical Study, 
W88-07297 7C 


DEPARTMENT OF ENVIRONMENTAL 
SERVICES, PORTLAND, OREGON. 
Largest Composting System Takes Orders from 


W88-07650 SE 


DEPARTMENT OF ENVIRONMENTAL 
STUDIES AND GEOGRAPHY, NJALA 
UNIVERSITY COLLEGE, UNIVERSITY OF 
SIERRA LEONE, PRIVATE MAIL BAG, 
FREETOWN, SIERRA LEONE. 

Rainfall Conditions and Erosivity in the Nijala 

Area of Sierra Leone, 

W88-07710 2J 


DEPARTMENT OF FISHERIES AND 
OCEANS, BEDFORD INSTITUTE OF 
OCEANOGRAPHY, P.O. BOX 1006, 
DARTMOUTH, N.S., CANADA B2Y 4A2. 
Seasonal and Annual Variations in the Organic 
Matter Contributed by the St. Lawrence River 
to the Gulf of St. Lawrence, 
W88-07934 2E 


DEPARTMENT OF FISHERIES AND 
OCEANS, GREAT LAKES LABORATORY 
FOR FISHERIES AND AQUATIC SCIENCES, 
CANADA CENTRE FOR INLAND WATERS, 
BURLINGTON, ONT. L7R 4A6. 
Influence of Complexation and pH on Individual 
and Combined Heavy Metal Toxicity to a Fresh- 
water Green Algae, 
W88-07096 SC 


Bioaccumulation and Metabolism of Tri- and 
Dialkyllead Compounds by a Freshwater Alga, 
W88-07098 5B 


DEPARTMENT OF FISHERIES AND 
OCEANS, ST. ANDREWS (NEW 
BRUNSWICK). BIOLOGICAL STATION. 

Fish Community Structure in Relation to Acidi- 

ty in Three Nova Scotia Rivers, 

W88-06821 5C 


Responses of Juvenile Atlantic Salmon (Salmo 
salar) to Episodic Increases in Acidity of Nova 
Scotia Rivers, 

W88-07642 5C 


DEPARTMENT OF FISHERIES AND 
OCEANS, WINNIPEG (MANITOBA). 
FRESHWATER INST. 
Acclimation to Cadmium Toxicity by White 
Suckers: Cadmium Binding Capacity and Metal 
Distribution in Gill and Liver Cytosol, 
W88-06939 5c 


Dietary Accumulation of Four Chlorinated 
Dioxin Congeners by Rainbow Trout and Fat- 
head Minnows, 

W88-06961 5B 


Depression of Primary Production by Humic 
Matter and Suspended Sediment in Limnocorral 
Experiments at Southern Indian Lake, Northern 
Manitoba, 

W88-07638 2H 


Effects of Snow and Ice on the Annual Cycles 
of Heat and Light in Saqvaqjuac Lakes, 
W88-07641 2H 


DEPARTMENT OF FISHERIES, COLLEGE 
OF AGRICULTURE AND VETERINARY 
MEDICINE, NIHON UNIVERSITY, 
SHIMOUMA 3, SETAGAYA, TOKYO 154 
(JAPAN). 
Substrate Specificity of Heterotrophic Bacteria 
in the Water and Sediment of a Carp Culture 
Pond, 
W88-07115 2H 


DEPARTMENT OF FUNDAMENTAL AND 
MEDICAL PHYSICS, UNIVERSITY OF 
SANTANDER, SANTANDER, SPAIN. 
pH of Rainfall in the City of Santander ate 
W88-07123 
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DEPARTMENT OF GENERAL AND COMMUNE HYGIENE, KIEV MEDICAL INSTITUTE, KIEV, 


DEPARTMENT OF GENERAL AND 
COMMUNE HYGIENE, KIEV MEDICAL 
INSTITUTE, KIEV, USSR. 

Wastewater Treatment in Stabilization Ponds 

with Higher Aquatic Plants, 

W88-07355 5D 


DEPARTMENT OF GEOGRAPHY, NANNING 
TEACHER’S COLLEGE, MINGXIU ROAD, 
NANNING, GUANGXI PROVINCE (P.R. OF 
CHINA). 

Estimating Rare Floods by Geomorphological 

Methods, 

W88-07393 2E 


DEPARTMENT OF GEOGRAPHY, STATE 
UNIVERSITY OF UTRECHT, THE 
NETHERLANDS. 


Variability of the Metal Content of Flood De- 


posits, 
W88-06887 5B 


DEPARTMENT OF GEOGRAPHY, THE 
UNIVERSITY, NOTTINGHAM, NG7 2RD, UK. 
Electrical Conductivity and Saline Concentra- 
tions in Arid Land Groundwaters, 
W88-07914 2F 


DEPARTMENT OF GEOGRAPHY, 
UNIVERSITY OF LEICESTER, LEICESTER 
LE1 7RH, U.K. 
Use of Landsat Multispectral Scanner Data for 
the Analysis and Management of Flooding on 
the River Severn, England, 
W88-06974 7B 


DEPARTMENT OF GEOLOGICAL SCIENCES, 
QUEEN’S UNIVERSITY, KINGSTON, ONT., 
CANADA KL 3N6. 
Till Behavior and its Relationship to Active- 
Layer Hydrology, District of Keewatin, North- 
west Territories, 
W88-07428 8D 


DEPARTMENT OF GEOLOGY, KANSAS 
STATE UNIVERSITY, MANAHATTAN, KS 
66506, USA. 
Strontium Isotopic Evolution of Oil-Field 
Waters from Carbonate Reservoir Rocks in 
Bindley Field, Central Kansas, U.S.A. 
W88-07920 2K 


DEPARTMENT OF GEOLOGY, UNIVERSITY 
OF PATRAS, PATRAS, GREECE. 
Trace Elements in Surface Sediments of Navar- 
ino Bay, Greece, 
W88-06881 5B 


DEPARTMENT OF GEOLOGY, UNIVERSITY 
OF PERADENIYA, PERADENIYA, SRI 
LANKA. 
Heavy Metal Abundances in the Kandy Lake- 
An Environmental Case Study from Sri Lanka, 
W88-06877 5B 


DEPARTMENT OF HUMAN NUTRITION, 
AGRICULTURAL UNIVERSITY, 
WAGENINGEN, THE NETHERLANDS. 
Unsuitability of World Health Organisation 
Guidelines for Fluoride Concentrations in drink- 
ing Water in Senegal, 
W88-07213 3C 


DEPARTMENT OF HYDRAULICS, CIVIL 
ENGINEERING FACULTY, TECHNICAL 
UNIVERSITY OF ISTANBUL, AYAZAGA, 
ISTANBUL, TURKEY. 

Non-Darcian Flow in Fractured Rocks with a 

Linear Flow Pattern, 

W88-07107 2F 


Type Curves in Patchy Aquifers, 
W88-07206 2F 
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DEPARTMENT OF HYDROGEOLOGY, ; 
MINING INSTITUTE, 22-LINGA LENINGRAD 
V.O. (U.S.S.R.). 

Field Study of Seepage and Migration Processes 

in Fissured-Porous Rocks, 

W88-07303 5B 


DEPARTMENT OF MATERIAL SCIENCE 
AND CHEMICAL ENGINEERING, 
YOKOHAMA NATIONAL UNIVERSITY, 
YOKOHAMA, JAPAN. 

Design of Reverse Osmosis Process, 

W88-07236 3A 


DEPARTMENT OF MATERIALS 
ENGINEERING, NATIONAL CHENG KUNG 
UNIVERSITY, TAINAN, TAIWAN, 

Treatment of Uranium Containing Effluents 

with Reverse Osmosis Process, 

W88-07227 5D 


DEPARTMENT OF MECHANICAL 
ENGINEERING, CAIRO UNIVERSITY. 
Mathematical Model for Leak Location in Pipe- 
lines, 
W88-07494 5G 


DEPARTMENT OF MEDICAL STATISTICS, 

CHARING CROSS AND WESTMINSTER 

MEDICAL SCHOOL, LONDON, ENGLAND. 
Asbestos in Drinking Water and Cancer, 
W88-07211 5B 


DEPARTMENT OF MICROBIOLOGY, 
BHOPAL UNIVERSITY, BHOPAL 462 026, 
INDIA. 
Preliminary Characterization of a Novel Syne- 
chococcus Isolate Showing Mercury, Cadmium 
and Lead Tolerance, 
W88-07145 5C 


DEPARTMENT OF MICROBIOLOGY, 
MACDONALD COLLEGE OF MCGILL 
UNIVERSITY, 21 222 LAKESHORE ROAD, 
STE ANNE DE BELLEVUE, QUE. H9X 1C0. 
Nitrification: A Significant Cause of Oxygen De- 
pletion Under Winter Ice, 
W88-07080 2H 


DEPARTMENT OF PHYSICAL GEOGRAPHY 
AND SOIL SCIENCE, STATE UNIVERSITY 
OF GRONINGEN, MELKWEY 1, 9718 EP 
GRONINGEN (THE NETHERLANDS). 
Transpiration of an Oak Forest as Predicted 
from Porometer and Weather Data, 
W88-07308 2D 


DEPARTMENT OF PHYSICAL GEOGRAPHY, 
GEOGRAPHICAL INSTITUTE, UNIVERSITY 
OF UTRECHT, HEIDELBERGLAAN 2, 3508 
TC UTRECHT (THE NETHERLANDS). 
Variability of Soil Moisture Diffusivity of 
Loamy to Silty Soils on Marl, Determined by 
the Hot Air Method, 
W88-07309 2G 


DEPARTMENT OF RURAL ENGINEERING, 
FACULTY OF ENGINEERING, ARISTOTLE 
UNIVERSITY OF THESSALONIKI, GR-504 06 
THESSALONIKI (GREECE). 
Analysis of a Closed-Form Analytical Model to 
Predict the Hydraulic Conductivity Function, 
W88-07516 2G 


DEPARTMENT OF SANITARY 
ENGINEERING, CHALMERS UNIVERSITY 
OF TECHNOLOGY, S-412 96 GOTEBORG, 
SWEDEN. 
Bioavailable Metal Uptake Rate Determination 
in Polluted Waters by Dialysis with Receiving 
Resins, 
W88-07142 5A 


DEPARTMENT OF SCIENCE, CREWE AND ~- 
ALSAGER COLLEGE OF HIGHER Z 
EDUCATION, CREWE, CHESHIRE CW1 1DU, 
ENGLAND. 
Relationships of Physical and Chemical Condi- 
tions to Species Diversity and Density of Gas- 
tropods in English Lakes, 
W88-07669 2H 


DEPARTMENT OF SOIL SCIENCE, FACULTY 
OF AGRONOMIC SCIENCES, CATHOLIC 
UNIVERSITY OF LOUVAIN, PLACE CROIX 
DU SUD 2, 1348 LOUVAIN-LA-NEUVE 
(BELGIUM). 
Movement of Nitrite Through a Loess Soil, 
W88-07307 5B 


DEPARTMENT OF SOIL SCIENCE, G.B. 
PANT UNIVERSITY OF AGRICULTURE AND 
TECHNOLOGY, PANTNAGAR, NAINITAL, 
263145, INDIA. 

Simple Non-Weighing Lysimeter Installation 

with Rain Shelter, 

W88-07184 7B 


DEPARTMENT OF VETERINARY 
PATHOLOGY, CORNELL UNIVERSITY, 
ITHACA, NEW YORK. 
Morphologic Lesions and Acute Toxicity in 
Rainbow Trout (Salmo gairdneri) Treated with 
2,3,7,8-Tetrachlorodibenzo-p-dioxin, 
W88-07706 5C 


2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxicity in 
Yellow Perch (Perca flavescens), 
W88-07707 5C 


DEPARTMENT OF WATER AFFAIRS, P.O. 
BOX 772, MASERU 100 (LESOTHO). 
Modelling Extreme Rain Sequences in Zambia, 
W88-07528 2B 


DEPARTMENT OF WATER DEVELOPMENT, 
NICOSIA (CYPRUS). 
Cyprus: Development of Non-Conventional 
Water Sources, 
W88-07875 3A 


DEPARTMENT OF ZOOLOGY, UNIVERSITY 
OF TORONTO, TORONTO, ONTARIO MSS 
1A1, CANADA. 
Ecosystem Science for the Great Lakes: Per- 
spectives on Degradative and Rehabilitative 
Transformations, 
W88-07945 5G 


DEPARTMENT OF ZOOLOGY, UPSALA 
UNIVERSITY, SWEDEN. 
Biological Characterization of Sediments by 
Standardized Tubificid Bioassays, 
W88-06908 SA 


DEPARTMENTO DE CIENCIAS E 
ENGENHARIA DO AMBIENTE, FACULDADE 
DE CIENCIAS E TECNOLOGIA, U.N. L., 
QUINTA DA TORRE, 2825 MONTE DA 
CAPARICA, PORTUGAL, 
High-Rate Algal Ponds; Treatment of 
Wastewaters and Protein Production: IV. Chem- 
ical Composition of Biomass Produced from 
Swine Wastes, 
W88-07349 5D 


DEPT. OF ANALYTICAL CHEMISTRY, FREE 

UNIV., DE BOELELAAN 1083, 1081 HV 

AMSTERDAM, THE NETHERLANDS. 
Enhanced Fluorescence Detection of Dansyl 
Derivatives of Phenolic Compounds Using a 
Postcolumn Photochemical Reactor and Appli- 
cation to Chlorophenols in River Water, 
W88-07633 5A 





DEPT. OF ANALYTICAL CHEMISTRY, 
MEDICAL ACADEMY, AL. K. MARKSA 107, 
PL 80-416 GDANSK (POLAND). 
Distibution and Possible Sources of Some Ele- 
ments in the Sediment Cores of the Southern 


Baltic, 
W88-07486 5B 


DEPT OF ANIMAL SCIENCE, COOK 

COLLEGE, RUTGERS - THE STATE 

UNIVERSITY, NEW BRUNSWICK, NJ 08903. 
Growth and Physiological Condition of Black 
Ducks Reared on Acidified Wetlands, 
'W88-06823 5C 


DEPT. OF BIOLOGICAL SCIENCES, 

RUTGERS UNIV., NEWARK, NJ, U.S.A. 
Effects of Diflubenzuron on Limb Regeneration 
and Molting in the Fiddler Crab, Uca pugilator, 
'W88-07030 5C 


DEPT. OF BIOLOGICAL SCIENCES, UNIV. 
OF WARWICK, COVENTRY CV47AL, UK. 
Long-Term Survival of Escherichia coli in 
River Water, 
W88-06834 5B 


DEPT. OF BOTANY, KENYATTA UNIV., P.O. 
BOX 43844, NAIROBI, KENYA. 
Nutrient-Phytoplankton Relationships in a Trop- 
ical Meromictic Soda Lake, 
W88-06976 2H 


DEPT. OF CHEMICAL ENGINEERING, 
NAGOYA UNIV., NAGOYA 464, 

Removal and Recovery of Heavy Metals by Ion 

Exchange Fiber, 

W88-07060 5D 
DEPT. OF CHEMICAL ENGINEERING, SAO 
PAULO UNIVERSITY, P.O. BOX 8178, SAO 
PAULO, SP, 01000, BRAZIL. 

Attenuation of Underground Water Contamina- 

tion in a Vinasse Clay-Lined Pond, 

W88-07341 5D 


DEPT. OF CIVIL AND ENVIRONMENTAL 
ENGINEERING, UNIV. OF CINCINNATI, 
CINCINNATI, OHIO 45221. 

Low-Temperature Stability of Viruses in 

Sludges, 

W88-07026 5D 


DEPT. OF ECOLOGY, UNIV. OF 
BARCELONA, DIAGONAL 645, 08028 
BARCELONA, SPAIN. 
Spanish Salt Lakes: Their Chemistry and Biota, 
W88-06992 2H 


DEPT. OF ELECTRICAL AND ELECTRONIC 
ENGINEERING, THE QUEEN’S UNIV. OF 
BELFAST, ASHBY BUILDING, STRANMILLIS 
ROAD, BELFAST BT9 SAH, UK. 
Full-Scale Testing of Small Hydro Turbines, 
W88-07459 8C 


DEPT. OF ENVIRONMENTAL 
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GEOGRAPHY. 
Dissolved Loads and Their Measurement, 
W88-07901 7B 
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EXTRABES, UNIVERSIDADE FEDERAL DA 
PARAIBA, CAIXA POSTAL 306, 58.100 
CAMPINA GRANDE, BRAZIL. 
Performance of a Series of Five Deep Waste 
Stabilization Ponds in Northeast Brazil, 
W88-07324 5D 


FACULTES UNIVERSITAIRES NOTRE-DAME 
DE LA PAIX, NAMUR (BELGIUM). LAB. OF 
ANALYTICAL CHEMISTRY AND MASS 
SPECTROMETRY. 
Nitrate Nitrogen in the Belgian Course of the 
Meuse River - Fate of the Concentrations and 
Origins of the Inputs, 
W88-07527 5B 


FACULTY OF AGRICULTURE, TOTTORI 

UNIV., KOYAMA, TOTTORI, 680 JAPAN. 
Studies on Improvement of Nutrient and Water 
Supply in Crop Cultivation on Sand Dune Soil: 
2. Effect of Fertilizer Placement and Irrigation 
Method on Growth and Nutrient Uptake of To- 


matoes, 

W88-06828 3F 
FACULTY OF APPLIED BIOLOGICAL 
SCIENCE, HIROSHIMA UNIV., FUKUYAMA, 
HIROSHIMA, 720 JAPAN. 

Relationship Between Water Use Efficiency and 

Cuticular Wax Deposition in Warm Season 

Forage Crops Grown Under Water Deficit Con- 

ditions, 

W88-06826 3F 


FACULTY OF ENGINEERING, BRACE 
RESEARCH INST., MACDONALD COLL. OF 
MCGILL UNIV., QUEBEC. 
Desalination with Renewable Energy Sources, 
W88-07855 3A 


FAIRFIELD AND WOODS, ONE UNITED 
BANK CENTER, SUITE 2400, 1700 LINCOLN 
ST., DENVER CO 80203. 

Mitigating Third-Party Effects, 

W88-07380 6E 


FIELD STUDIES COUNCIL, EPPING FOREST 
CONSERVATION CENTRE, HIGH BEACH, 
LOUGHTON, ESSEX 1G10 4AF. 

Acid Drops Project: Pollution Monitoring by 

Young People, 

W88-07129 2B 


Acid Drops Project: Pollution Monitoring by 
Young People, 
W88-07155 2K 


FIRST LABORATORY OF SOIL AND 
FERTILIZER, ENVIRONMENT DIV., 
CHUGOKU NAT. AGRICULTURAL 
EXPERIMENT STATION, FUKUYAMA, 
HIROSHIMA, 721 JAPAN. 
Changes of Water Temperature, pH, Dissolved 
Oxygen, Inorganic Nitrogen, and Phosphorus 
Concentrations in Flowing Irrigation Water on 
Paddy Surface, 
W88-06827 5B 


FISHERIES MANAGEMENT BRANCH, 

DEPARTMENT OF PRIMARY INDUSTRIES, 

BRISBANE, QLD 4000, AUSTRALIA. 
Occurrence and Diet of Fishes in a Tidal Inlet to 
a Saltmarsh in Southern Moreton Bay, Queens- 


land, 
W88-07167 81 


FISHERIES RESEARCH BRANCH, HALIFAX, 
NOVA SCOTIA B3J 287, CANADA. 
Summary of the Impact of Acid Rain on Atlan- 
tic Salmon (Salmo salar) in Canada, 
W88-07258 5C 


FISHERIES RESEARCH LABORATORY, 
SOUTHERN ILLINOIS UNIVERSITY, 
CARBONDALE, ILLINOIS 62901, USA. 
Suspended Spawning Cans for Channel Catfish 
in a Surface-Mine Lake, 
W88-07662 81 


FLOOD SECTION, U.S. BUREAU OF 
RECLAMATION, PO BOX 25007, DENVER, 
CO 80225. 
Deterministic Approach to Inflow Design Rain- 
flood Development as Applied by the U.S. 
Bureau of Reclamation, 
W88-07406 2A 


FLORIDA INST. OF TECH., MELBOURNE. 
DEPT. OF ENVIRONMENTAL SCIENCES 
AND ENGINEERING. 
Contribution from Nitrogen Fixation (Acetylene 
Reduction) to the Nitrogen Budget of Lake To- 
hopekaliga (Florida), 
W88-06903 2H 


FLORIDA UNIV., GAINESVILLE. 
Retention and Transformations of Pesticides in 
Relation to Nonpoint Source Pollution from 
Croplands, 
W88-07828 5B 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ENVIRONMENTAL ENGINEERING 
SCIENCES. 
Poliovirus Retention in Soil Columns After Ap- 
plication of Chemical- and Polyelectrolyte-Con- 
ditioned Dewatered Sludges, 
W88-07001 5B 


Ecological Effects of Coastal Marsh Impound- 
ments: A Review, 
W88-07100 6G 


Coagulation and Adsorption of Humic Sub- 
stances: An Analysis of Surrogate Parameters 
for Predicting Effects of Trihalomethane For- 
mation Potential, 

W88-07133 5F 


Evaluation of INT-Dehydrogenase Assay for 
Heavy Metal Inhibition of Activated Sludge, 
W88-07547 5D 


Effect of Toxicants on Algal Sinking Rates, 
W88-07612 5C 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
WILDLIFE AND RANGE SCIENCES. 
Environmental Contaminants in Birds: Phos- 
phate-Mine and Natural Wetlands, 
W88-07754 5B 


FOGARTY INTERNATIONAL CENTER, 
NATIONAL INSTITUTES OF HEALTH, 
BETHESDA, MD. 
Waterborne Non-A, Non-B Hepatitis, 
W88-06846 5C 


FOOD AND RESOURCE ECONOMICS 
DEPARTMENT, UNIVERSITY OF FLORIDA, 
G-099 MCCARTY HALL, GAINESVILLE, 
FLORIDA 32611. 
Agricultural Water Modeling and Economic In- 
formation Needs Under the Model Water Code, 
W88-07282 6E 


FRESHWATER BIOLOGICAL ASSOCIATION, 
AMBLESIDE (ENGLAND). 
Trace Metal Dynamics in a Seasonally Anoxic 
Lake, 
W88-06888 2K 


FRESHWATER BIOLOGICAL ASSOCIATION, 

THE FERRY HOUSE, AMBLESIDE, 

CUMBRIA LA220LP, UNITED KINGDOM. 
Aluminum Speciation in Acidic Natural Waters: 
Testing of a Model for Al-Humic Complexation, 
W88-07543 5B 





FRESHWATER BIOLOGICAL ASSOCIATION, 

WAREHAM (ENGLAND). RIVER LAB. 
Crassula helmsii (T. Kirk) Cockayne: Is It an 
Aggressive Alien Aquatic Plant in Britain, 
W88-07177 2H 


G. B. PANT UNIVERSITY OF AGRICULTURE 
AND TECHNOLOGY, PANTNAGAR 263 145, 
U. P., INDIA. 

Conceptual Catchment Model for Estimating 

Suspended Sediment Flow, 

W88-07199 2J 


GEOCHEMISTRY DIVISION, GEOLOGICAL 


Trace Element Distribution in Waters of the 
Northern Catchment Area of Lake Kinneret, 
Northern Israel, 

W88-06884 5B 


GEOCHEMISTRY SECTION, ILLINOIS 

STATE GEOLOGICAL SURVEY, 

CHAMPAIGN, ILLINOIS 61820. 
Products of Hexachlorocycl 
in Aqueous Solution, 
W88-06945 





P 


GEOFYZIKA N.E., GEOLOGICKA, 
BARRANDOV (CZECHOSLOVAKIA). 
Surface Geoelectrics for Groundwater Pollution 
and Protection Studies, 
W88-07564 7B 


GEOGRAPHY AND ENVIRONMENTAL 
ENGINEERING, THE JOHNS HOPKINS 
UNIV., BALTIMORE, MD 21218, U.S.A. 
Transformations of Trace Halogenated Alipha- 
tics in Anoxic Biofilm Columns, 
W88-07625 5B 


GEOGRAPHY DEPARTMENT, UNIVERSITY 
OF NEW MEXICO, BANDELIER WEST, 
ROOM 118, ALBUQUERQUE, NEW MEXICO 
87131. 
Patterns and Trends in Irrigation Efficiency, 
W88-07278 


GEOLOGICAL SURVEY, ATLANTA, GA. 
WATER RESOURCES DIV. 
Quantifying Peak Discharges for Historical 
Fi 


joods, 
W88-07387 2E 


GEOLOGICAL SURVEY, BOX 50166, 
HONOLULU, HI 96850. 
Analysis of an Anisotropic Coastal Aquifer 
System Using Variable-Density Flow and Solute 
Transport Simulation, 
W88-07106 2F 


GEOLOGICAL SURVEY, COLUMBIA, SC. 
WATER RESOURCES DIV. 
Microclimate and Actual Evapotranspiration in 
a Humid Coastal-Plain Environment, 
W88-07565 SE 


GEOLOGICAL SURVEY, DENVER, CO. 
Fate and Movement of Azaarenes and Their 
Anaerobic Biotransformation Products in an Aq- 
uifer Contaminated by Wood-Treatment Chemi- 
cals, 
W88-06932 5B 


Errors in Slope-Area Computations of Peak Dis- 
charges in Mountain Streams, 
W88-07389 2E 


Isolation of Organic Acids from Large Volumes 
of Water by Adsorption on Macroporous Resins, 
W88-07796 5A 


Measuring and Predicting Soil Erosion, 
W88-07896 2J 
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GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 

Measurement of Bedload in Rivers, 

'W88-07900 2J 


Molecular Weight of Aquatic Fulvic Acids by 
Vapor Pressure Osmometry, 
W88-07932 2K 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
Biogeochemical Cycling of Selenium in the San 
Joaquin Valley, California, USA, 

W88-07103 5B 


Origins of Seawater Intrusion in a Coastal Aqui- 
fer - A Case Study of the Pajaro Valley, Califor- 
nia (USA), 

W88-07521 2L 


GEOLOGICAL SURVEY, MENLO PARK, CA, 
WATER RESOURCES DIV. 
Processes and Kinetics of Cd(2+) Sorption by a 
Calcareous Aquifer Sand, 
W88-07930 5B 


GEOLOGICAL SURVEY OF IRELAND, 

BEGGARS BUSH, DUBLIN 4, IRELAND. 
Energy Potential of Irish Groundwaters, 
W88-07912 4B 


GEOLOGICAL SURVEY OF ISRAEL, 
JERUSALEM. 
Hydrogeology, Hydrochemistry, and Environ- 
mental Isotopes of the Campaspe River Aquifer 
System, North-Central Victoria, Australia, 
W88-07193 2F 


GEOLOGICAL SURVEY, RESTON, VA. 
Summary of Flood-Frequency Analysis in the 
United States, 

W88-07385 2E 


Linear Error Analysis of Slope-Area Discharge 
Determinations, 
W88-07394 2E 


Probability Plotting Position Formulas for 
Flood Records with Historical Information, 
W88-07398 


Use of Historical Information in a Maximum- 
Likelihood Framework, 
W88-07400 2E 


Regional Regression of Flood Characteristics 
Employing Historical Information, 
W88-07403 2E 


Rapid Determination of Orthophosphate, Sul- 
fate, and Chloride in Natural Water Samples 
with High Iron Concentrations Using Ion Chro- 
matography, 

W88-07434 5A 


GEOLOGICAL SURVEY, SACRAMENTO, CA. 
Processes Affecting the Distribution of Selenium 
in Shallow Groundwater of Agricultural Areas, 
Western San Joaquin Valley, California, 
W88-07441 5B 


GEORGE MASON UNIV., FAIRFAX, VA. 
DEPT. OF BIOLOGY. 
Dual-Label Radioisotope Method for Simulta- 
neously Measuring Bacterial Production and 
Metabolism in Natural Waters, 
W88-07024 7B 


GEORGE WASHINGTON UNIV., 
WASHINGTON, DC. INTERNATIONAL 
WATER RESOURCES INST. 
Experimental Verification of the 
Curved-Flow Equations, 
W88-07250 2E 


Dressler 


GRUNDFOS INTERNATIONAL A/S, DENMARK. 


GEORGIA INST. OF TECH., ATLANTA. 
NUCLEAR ENGINEERING AND HEALTH 
PHYSICS PROGRAM. 

Waste Migration in Shallow Burial Sites under 

Saturated Flow Conditions, 

W88-07964 5B 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF CIVIL ENGINEERING. 
Aluminum Reclamation by Acidic Extraction of 
Aluminum-Anodizing Sludges, 
W88-07422 SE 


Comparison of High Molecular Weight Organic 
Compounds Isolated from Drinking Water in 
Five Cities, 

W88-07792 5A 


Evaluation of an Integrated Adsorption Method 
for the Isolation and Concentration of Trace 
Organic Substances from Water, 

W88-07805 5A 


GEORGIA UNIV., ATHENS, CARL VINSON 
INST. OF GOVERNMENT. 
Interbasin Water Transfers in Riparian States: A 
Case Study of Georgia, 
W88-07281 6E 


GEOTRANS, INC., HERNDON, VA. 
Grid Refinement Approach to Flow and Trans- 
port Modeling of a Proposed Groundwater Cor- 
rective Action at the Savannah River Plant, 
Aiken, South Carolina, 
W88-07956 5B 


GERAGHTY AND MILLER, INC., OAK 
RIDGE, TN. 
Hydrogeology of the Oak Ridge Gaseous Diffu- 
sion Plant Site, 
W88-07742 2F 


GKY AND ASSOCIATES, INC., 
SPRINGFIELD, VA. 
Calibration and Testing of Nutrient and Pesti- 
cide Transport Models, 
W88-07834 _ 3B 


GLASGOW UNIV. (SCOTLAND). DEPT. OF 
MECHANICAL ENGINEERING. 
Aspects of Process Selection for Desalination, 
W88-07857 3A 


GREAT LAKES ENVIRONMENTAL 
RESEARCH LABORATORY, ANN ARBOR, 
MI 48104. 
Reduction in Bioavailability of Organic Con- 
taminants to the Amphipod Pontoporeia Hoyi 
by Dissolved Organic Matter of Sediment Inter- 
stitial Waters, 
W88-06922 5B 


GROUND WATER DEPARTMENT, JODHPUR 
342003, INDIA. 
Occurrence and Chemistry of High Fluoride 
Groundwaters in Jalore District of Western Ra- 
jasthan. 
W88-07187 5B 


GROUNDWATER MANAGEMENT AND 
SUPPLY BRANCH, USEPA, JOHN F. 
KENNEDY FEDERAL BUILDING, BOSTON, 
MA 02203, 

Investigation of Legionella Pneumophila in 

Drinking Water, 

W88-07041 SF 


GRUNDFOS INTERNATIONAL A/S, 
DENMARK. 
Solar Energy for Pumping Water, 
W88-07557 
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GUELPH UNIV. (ONTARIO). DEPT. OF ZOOLOGY. 


GUELPH UNIV. (ONTARIO). DEPT. OF 
ZOOLOGY. 
Latent Effects of Pulse Exposure to Aluminum 
and Low pH on Size, Ionic Composition, and 
Feeding Efficiency of Lake Trout (Salvelinus 
namaycush) Alevins, 
W88-07639 5C 


GUIZHOU PROVINCIAL INSTITUTE OF 

CITY PLANNING AND DESIGN, 9 AN YUN 

ROAD, GUIYANG, GUIZHOU, CHINA. 
Development and Application of an Energy Uti- 
lization System for Organic Wastewaters, 
W88-07373 5D 


GULF SOUTH RESEARCH INST., NEW 
ORLEANS, LA. 
Evaluation of Reverse Osmosis to Concentrate 
Organic Contaminants from Water, 
W88-07804 5A 


HAGER UND ELSAESSER GMBH, P. O. BOX 
80 05 40 (RUPPMANNSTRASSE 22), 
GERMANY. 

Seawater Desalination with Polyamide Hollow 

Fibre Modules at DROP, 

W88-07243 3A 


HAIFA UNIV. (ISRAEL). DEPT. OF 
GEOGRAPHY. 
Rainfall Variations in the Galilee (Israel): I. 
Variations in the Spatial Distribution in the Peri- 
ods 1931-1960, and 1951-1980, 
W88-07584 2B 


HAIHE RIVER WATER CONSERVANCY 
COMMISSION, MWREP, TIANJIN (P.R. OF 
CHINA). 
Study of the Relationship Between Storm Rain- 
fall and Flood Based on Analysis of the ‘83.7’ 
Flood at Ankang in the Han River Basin, 
W88-07411 2E 


HARDY, BBT LIMITED, 221 - 18TH ST. S.E., 
CALGARY, ALTA., CANADA T2E 6J5. 
Pile Load Tests in Saline Permafrost at Clyde 
River, Northwest Territories, 
W88-07425 8G 


HAWAII UNIV., HONOLULU. DEPT. OF 
OCEANOGRAPHY. 
Estimating Microbial Production and Growth 
Rates in Aquaculture Ponds Using Rates of 
RNA and DNA Synthesis, 
W88-07118 2H 


Phytoplankton Population Dynamics and the 
Fate of Production During the Spring Bloom in 
Auke Bay, Alaska, 

W88-07467 2L 


HEALTH AND ENVIRONMENTAL SCIENCES 
DEPARTMENT, DOW CORNING 
CORPORATION, MIDLAND, MICHIGAN 
48686-0994. 
Case Against Mercury (II) Methylation by 
Aquatic Environmental Methylsiloxanes, 
W88-06952 5B 


HEALTH AND WELFARE CANADA, 
OTTAWA (ONTARIO). ENVIRONMENTAL 
HEALTH DIRECTORATE. 
Concentration of Selected Organic Pollutants: 
Comparison of Adsorption and Reverse-Osmosis 
Techniques, 
W88-07791 5A 


HEALTH AND WELFARE CANADA, 
TUNNEY’S PASTURE, OTTAWA (ONTARIO). 
HEALTH PROTECTION BRANCH. 

Guidelines for Canadian Drinking Water Qual- 

ity, 

W88-07818 5G 
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HEALTH AND WELFARE CANADA, 
TUNNEY’S PASTURE, OTTAWA (ONTARIO). 
MONITORING AND CRITERIA DIV., 
ENVIRONMENTAL HEALTH 
DIRECTORATE. 
Use of Large-Volume Resin Cartridges for the 
Determination of Organic Contaminants in 
Drinking Water Derived from the Great Lakes, 
W88-07797 5A 


HEALTH EFFECTS RESEARCH LAB., 
CINCINNATI, OH. TOXICOLOGY AND 
MICROBIOLOGY DIV. 
Comparison of Seven Methods for Concentrat- 
ing Grganic Chemicals from Environmental 
Water Samples, 
W88-07803 5A 


HENDON ENGINEERING ASSOC., INC., P.O. 
BOX 20348, BIRMINGHAM, AL 35216. 
Redevelopment of an Abandoned Small Hydro 


Project, 
W88-07505 8A 


HUMAN ENVIRONMENTAL SCIENCES 
DIVISION, SCHOOL OF APPLIED SCIENCE 
AND TECHNOLOGY, THE HEBREW 
UNIVERSITY OF JERUSALEM, ISRAEL. 
Deep Wastewater Reservoirs in Israel: I. Limno- 
logical Changes Following Self-Purification, 
W88-07359 5D 


HUMAN ENVIRONMENTAL SCIENCES 
DIVISION, SCHOOL OF APPLIED SCIENCE 
AND TECHNOLOGY, THE HEBREW 
UNIVERSITY OF JERUSALEM, JERUSALEM, 
ISRAEL. 

Clogging in Irrigation Systems Reusing Pond 

Effluents and its Prevention, 

W88-07360 3C 


HUMBOLDT STATE UNIV., ARCATA, CA. 
DEPT. OF ENVIRONMENTAL RESOURCES 
ENGINEERING. 

Planning Model for Optimal Control of Salt- 

water Intrusion, 

W88-07044 4B 


HYDRAULICS AND COASTAL 
ENGINEERING GROUP, KUWAIT 
INSTITUTE FOR SCIENTIFIC RESEARCH, P. 
O. BOX 24885, SAFAT, KUWAIT. 

Design of Stable Alluvial Channels, 

W88-07252 2E 


HYDRAULICS DIV., CIVIL ENGINEERING 
FACULTY, ISTANBUL TECHNICAL UNIV., 
AYAZAGA, ISTANBUL, TURKEY. 

Analytical Solution Incorporating Nonlinear 

Radial Flow in Confined Aquifers, 

W88-07450 2F 


HYDRO PACIFIC, 23 MCCLINTOCK ROAD, 

MASSEY, AUCKLAND, NEW ZEALAND. 
Assessing the Design of Draft Tubes, 
W88-07460 8C 


HYDROGEOLOGICAL LABORATORY, 

TECHNICAL AND SCIENTIFIC UNIVERSITY, 

34060 MONTPELLIER CEDEX (FRANCE). 
Statistical possibilities for Predicting Hydraulic 
Properties from Geoelectrical Parameters in a 
Strongly Heterogeneous Aquifer, Plain of 
Haouz, Morocco. (Possibilites Statistiques de 
Prediction des Proprietes Aquiferes a L’Aide des 
Parametres Geoelectriques en Milieu Sedimen- 
taire Fortement Heterogene, Plaine du Haouz, 
Maroc), 
W88-07313 2F 


HYDROLOGIC ENGINEERING CENTER, 
DAVIS, CA. 
Hydrologic Engineering Center’s Activities in 
Watershed Modeling, 
W88-07740 2A 


HYDROLOGICAL GENERAL STATION OF 
GUANGDONG PROVINCE, CANTON (P.R. OF 
CHINA). 
Analysis of the Design Storm Time-Intensity 
Pattern for Medium and Small Watersheds, 
W88-07407 2B 


HYDROLOGICAL RESEARCH INSTITUTE, 
DEPARTMENT OF WATER AFFAIRS, 
PRIVATE BAG X313, PRETORIA, 0001, 
REPUBLIC OF SOUTH AFRICA. 
Influence of Installation Practices on Evapora- 
tion from Symon’s Tank and American Class A- 
Pan Evaporimeters, 
W88-07186 1A 


HYDROTECHNICA, PENGWERN COURT, 

HIGH STREET, SHREWSBURY, SY1 1SR, UK. 
Locating Potential Borehole Sites in a Discord- 
ant Flow Regime in the Chalk Aquifer at Lul- 
worth Using Integrated Geophysical Surveys, 
'W88-07915 7B 


IBM RESEARCH DIV., YORKTOWN 
HEIGHTS, NY. 
Effect of Intersite Dependence on Regional 
Flood Frequency Analysis, 
W88-07449 2E 


IDAHO DEPT. OF FISH AND GAME, BOISE. 
Pacific Northwest Rivers Study. 1986 Final 
Report: Idaho, 

W88-07963 2E 


IDAHO NATIONAL ENGINEERING LAB., 
IDAHO FALLS. 
Hazardous Process Material Substitution, 
W88-07975 5G 


IEP, INC.,. NORTHBOROUGH, MA. 
Acid Pulses From Snowmelt at Acidic Cone 
Pond, New Hampshire, 
W88-07594 5C 


ILLINOIS STATE WATER SURVEY DIV., 
CHAMPAIGN. 
GWPATH: Interactive Ground-Water Flow 
Path Analysis, ; 
W88-07780 7C 


ILLINOIS STATE WATER SURVEY DIV,, 
PEORIA. WATER QUALITY SECTION. 
Root Elongation Method for Toxicity Testing of 
Organic and Inorganic Pollutants, 
W88-06947 5A 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF CIVIL ENGINEERING. 
Comparative Study of Biofilm Shear Loss on 
Different Adsorptive Media, 
W88-07421 5D 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
INST. FOR ENVIRONMENTAL STUDIES. 
Some Intermediates in the Wet Air Oxidation of 
Phenarthrene Adsorbed on Powdered Activated 
Carbon, 
W88-07545 5F 


Recovery of Trace Organic Compounds by the 
Parfait-Distillation Method, 
W88-07807 5A 


ILLINOIS UNIV., URBANA. DEPT. OF 
AGRONOMY. 
Effects of Scrubber Sludge on Soil and Dredged 
Sediment Aggregation and Porosity, 
W88-07173 ee 


Growth Parameter and Yield Component Re- 
sponse of Field Corn to Simulated Acid Rain, 
W88-07176 5C 





IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 

Acclimation of Anaerobic Fluidised Beds to 

Two Pharmaceutical Wastes, 

W88-07161 5D 


INDIAN INST. OF SCIENCE, BANGALORE. 
DEPT. OF CIVIL ENGINEERING. 
Identification of Parameters in Semiconfined 


Aquifers, 
W88-07532 2F 
INDIANA DUNES NATIONAL LAKESHORE, 


PORTER, IN. 
Role of Sphagnum fimbriatum in Secondary 
Succession in a Road Salt Impacted Bog, 
W88-07643 


INFECTIOUS DISEASE AND SPECIAL 
PATHOGENS SECTION, VETERANS 
ADMINISTRATION MEDICAL CENTER. 

i ires’ Disease Acquired Within the 
Homes of Two Patients, Link to the Home 
Water Supply, 

W88-07070 5C 
INNSBRUCK UNIV. (AUSTRIA). INST. FUER 
METEOROLOGIE UND GEOPHYSIK. 

Micro-Meteorological Conditions for Snow 

Melt, 

W88-07535 2C 


INST. OF AQUATIC SCIENCES, SWISS 
FEDERAL INST. OF TECHNOLOGY ZURICH, 


SWITZERLAND. 
Bioparticulate Solubilization and Biodegradation 
in Semi-Continuous Aerobic Thermophilic Di- 
gestion, 
W88-07597 5D 
INST. OF GEOLOGY AND PALEONTOLOGY, 
KIEL, F. R. GERMANY. 


Persistence and Transport of Bacteria and Vi- 
ruses in Groundwater - A Conceptual Evalua- 


tion, 
W88-07626 5B 


INST. OF METEOROLOGY AND 
CLIMATOLOGY, ARISTOTELIAN UNIV. OF 
THESSALONIKI, GREECE. 
Changes in Precipitation Conditions in the West- 
ern Mediterranean over the Last Century, 
W88-07630 2B 


INST. OF METEOROLOGY, UNIV. OF 
MAINZ, SAARSTRASSE, 21, D-6500 MAINZ, 
FRG. 
Rainwater Composition Over a Rural Area with 
Special Emphasis on the Size Distribution of 
Insoluble Particulate Matter, 
W88-07051 2B 


INSTITUT ARMAND-FRAPPIER, LAVAL 
(QUEBEC). CENTRE DE RECHERCHE EN 
VIROLOGIE. 
Modified M-CP Medium for Enumerating Clos- 
tridium perfringens from Water Samples, 
'W88-07414 5A 


INSTITUT FUR HYDROBIOLOGIE UND 
FISCHEREIWISSENSCHAFT, ZEISEWEG 9, 
D-2000 HAMBURG 50, FEDERAL REPUBLIC 
OF GERMANY. 
Trace Metal Concentrations in Mussels: Com- 
parison between Estuarine, Coastal and Offshore 
Regions in the Southeastern North Sea from 
1983 to 1986, 
W88-06862 5A 


INSTITUT FUR MEERESKUNDE, 

DUSTERNBROOKER WEG 20, D-2300 KIEL, 

FEDERAL REPUBLIC OF GERMANY. 
Microbial Decomposition in Aquatic Environ- 
ments: Combined Process of Extracellular 
Enzyme Activity and Substrate Uptake, 
W88-07023 5B 
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INTEGRAL S. A., APARTADO AEREO 3036, MEDELLIN, COLOMBIA. 


INSTITUT FUR PRODUKTIONS- UND 
OKOTOXICOLOGIE, 
BUNDESFORSCHUNGSANSTALT FUR 
LANDWIRKSCHAFT, BUNDESALLEE 50, D- 
3300 BRAUNSCHWIEG, FEDERAL REPUBLIC 
OF GERMANY. 

Effects of Sulphur Dioxide and Acid Rain Alone 

or in Combination on Growth and Yield of 

Broad Bean Plants, 

'W88-07688 5C 


INSTITUT NATIONAL DE LA RECHERCHE 

SCIENTIFIQUE, SAINTE-FOY (QUEBEC). 
Structure-Function Relationships for Monitoring 

Cellular Stress and Recovery Responses with 

Selenastrum capricornutum, 

W88-07031 5A 


INSTITUT RUDJER BOSKOVIC, ZAGREB 
(YUGOSLAVIA). CENTER FOR MARINE 
RESEARCH. 
Investigation of the Production of Lipophilic 
Volatile Organohalogens During the Laboratory 
Chlorination of Nonpolluted Surface Water 
Samples in Yugoslavia, 
W88-07606 5F 


INSTITUTE FOR EARTH SCIENCES, VRIJE 
UNIVERSITEIT, DE BOELELAAN 1085, 1081 
HV AMSTERDAM (THE NETHERLANDS). 
Geochemical Calculations and Observations on 
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Research on Statistical Estimation of Storm 

Transposition, 

W88-07410 2E 


NOTRE DAME UNIV., IN. DEPT. OF 
BIOLOGICAL SCIENCES. 
Zooplankton-Mediated Transitions Between N- 
and P-Limited Algal Growth, 
W88-07463 5C 


NOVATEC CONSULTANTS INC., 
VANCOUVER, B.C., CANADA. 
Benefits of Using Selective Inhibition to Remove 
Nitrogen from Highly Nitrogenous Wastes, 
W88-07144 5D 


OAK RIDGE NATIONAL LAB., TN. 
Concentration Techniques for Isolating Organic 
Constituents in Environmental Water Samples, 
W88-07784 5A 


OAK RIDGE NATIONAL LAB., TN. 
ENVIRONMENTAL SCIENCES DIV. 
Comparison of Models that Describe the Trans- 
port of Organic Compounds in Macroporous 
Soil, 
W88-06937 5B 
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OAK RIDGE NATIONAL LAB., TN. ENVIRONMENTAL SCIENCES DIV. 


Microbial Communities on Leaf Material Pro- 
tected from Macroinvertebrate Grazing in 
Acidic and Circumneutral Streams, 

W88-07089 5C 


Temporal Variation in Regulation of Production 
in a Pelagic Food Web Model, 
W88-07746 2H 


OAK RIDGE NATIONAL LAB., TN. 
HAZWRAP SUPPORT CONTRACTOR 
OFFICE. 

DOE Hazardous Waste Remedial Actions Pro- 

gram, Annual Report: FY 1986, 

W88-07971 5E 


OAKLAND UNIV., ROCHESTER, MI. DEPT. 
OF CHEMISTRY. 
Determining Ultratrace Metal Concentrations 
by Inductively Coupled Plasma Emission Spec- 
trometry, 
W88-07384 5A 


ODENSE UNIV. (DENMARK), BIOLOGICAL 
INST. 
Fate of Organic Carbon and Nitrogen in Experi- 
mental Marine Sediment Systems: Influence of 
Bioturbation and Anoxia, 
W88-06865 5B 


OFFICE OF TECHNOLOGY ASSESSMENT, 
WASHINGTON, DC. 
Marine Ecological Consequences of Waste Dis- 


posal, 
W88-07752 5C 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
CIVIL ENGINEERING. 
Identification of Monthly Trends in Urban 
Water Use, 
W88-07290 6D 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
ENTOMOLOGY. 
Determination of Uptake Rate Constants for Six 
Organochlorines in Midge Larvae, 
W88-06930 5B 


OHIC STATE UNIV., COLUMBUS. DEPT. OF 
GEOLOGY AND MINERALOGY. 
Regional Hydrodynamics of the Proposed High- 
Level Nuclear-Waste Repository Sites in the 
Texas Panhandle, 
W88-07112 5B 


OIL POLLUTION RESEARCH UNIT, 
ORIELTON FIELD CENTRE, PEMBROKE, 
DYFED SA71 5EZ. 

FSC Oil Pollution Research Unit--The 1980s 

and Beyond, 

W88-07128 5G 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF AGRICULTURAL ECONOMICS. 
Valuing Irrigation Water: A Simulation/Mathe- 
matical Programming Approach, 
W88-07288 6C 


OKLAHOMA UNIV., NORMAN. OKLAHOMA 
CLIMATOLOGICAL SURVEY. 
Statistical Study of the North Dakota Cloud 
Modification Project, 
W88-07741 3B 


OLDENBURG UNIV. (GERMANY, F.R.). 
Modelling the Dynamic Relationship Between 
Cd-Concentration in Gammarus Tigrinus and 
Water Temperature, 

W88-07153 5B 


OREGON STATE UNIV., CORVALLIS. COLL. 
OF OCEANOGRAPHY. 
Seasonal Distributions and Turnover of Reduced 
Trace Gases and Hydroxylamine in Yaquina 
Bay, Oregon, 
W88-07926 2L 
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OREGON STATE UNIV., CORVALLIS. DEPT. 
OF FOREST ENGINEERING. 
Stream Temperature Increases and Land Use in 
a Forested Oregon Watershed, 
W88-07273 2E 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF FOREST SCIENCE. 
Impacts of Hydroelectric Development on Ri- 
parian Vegetation in the Sierra Nevada Region, 
W88-06968 6G 


OREGON STATE UNIV., NEWPORT. 
HATFIELD MARINE SCIENCE CENTER. 
Design and Use of a Collector for the In situ 
Isolation of Particulate Trace Organic Species in 
Precipitation, 
W88-07614 5A 


OSAKA CITY INST. OF PUBLIC HEALTH 
AND ENVIRONMENTAL SCIENCES (JAPAN). 
Removal of Organics from Leachate by the 
Combined Process of a Facultative Pre-treat- 
ment Pond and an Aerated Lagoon at a Sea- 
Based Solid Waste Disposal Site, 
W88-07330 5D 


OSLO UNIV. (NORWAY). DEPT. OF 
BIOLOGY. 
Physiological Response of Brown Trout (Salmo 
trutta) Spawners and Postspawners to Acidic 
Aluminum-Rich Stream Water, 
W88-07620 5c 


OSLO UNIV. (NORWAY). DEPT. OF 
CHEMISTRY 


Radioactive Tracer Techniques in Speciation 
Studies, 
W88-07141 2K 


OTTAWA UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
Effects of a Water-Depth Gradient on the Ger- 
mination of Lakeshore Plants, 
W88-07948 2H 


OVERSEAS DEVELOPMENT INST., LONDON 
(ENGLAND). 
Dominance of the Internal Rate of Return as a 
Planning Criterion and the Treatment of O & M 
Costs in Feasibility Studies, 
W88-07555 6C 


OXFORD UNIV. (ENGLAND). DEPT. OF 
PLANT SCIENCES. 
Transfer Function Model for the Prediction of 
Nitrate Leaching Under Field Conditions, 
W88-07511 


OXFORD UNIV. (ENGLAND). SOIL SCIENCE 
LAB. 


Nitrate Enhancement of Nitrification Depth in 
Sediment/Water Microcosms, 
W88-06886 5B 


PAN AMERICAN HEALTH ORGANIZATION 
(PAHO), WASHINGTON, DC. 
ENVIRONMENTAL HEALTH PROGRAM. 
Health Aspects of Waste-Water Reuse for Irri- 
gation of Crops, 
W88-07865 3C 


PARIS-11 UNIV., ORSAY (FRANCE). LAB. 
D’HYDROLOGIE ET DE GEOCHEMIE 
ISOTOPIQUE. 
Measure of Isotopic Equilibrium between Water, 
Water Vapour and Soil CO2 in Arid Zone Soils, 
W88-07197 2G 


Linear Graphical Method for Determining Hy- 
drodispersive Characteristics in Tracer Experi- 
ments with Instantaneous Injection, 

W88-07198 5B 


PATUXENT WILDLIFE RESEARCH CENTER, 
LAUREL, MD. 
Reproduction of Mallards Fed Selenium, 
W88-06949 5C 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF AGRONOMY. 
Environmental Factors Affecting Indole Metab- 
olism Under Anaerobic Conditions, 
W88-06999 5D 


PETROLEUM, PETROCHEMICALS, AND 
MATERIALS DIVISION, KUWAIT INSTITUTE 
FOR SCIENTIFIC RESEARCH, P. O. BOX 
24885, 13109 SAFAT, KUWAIT. 

Pretreatment of ‘Surface Seawater Feed at 

DROP, 

W88-07234 3A 


PETROLITE CORPORATION, 
ENVIRONMENTAL STUDIES GROUP, ST. 
LOUIS, MISSOURI 63119. 
Effect of Suspended Solids and Naturally Oc- 
curring Dissolved Organics in Reducing the 
Acute Toxicities of Cationic Polyelectrolytes to 
Aquatic Organisms, 
W88-06951 5C 


PHYSICAL AND CHEMICAL SCIENCES 
BRANCH, DEPARTMENT OF -FISHERIES 
AND OCEANS, BEDFORD INSTITUTE OF 
OCEANOGRAPHY, DARTMOUTH, NOVA 
SCOTIA, CANADA, B2Y 4A2. 
Freshwater Pulse - A Numerical Model with 
Application to the St. Lawrence Estuary, 
W88-06867 2L 


PIMA COUNTY DEPARTMENT OF 
TRANSPORTATION AND FLOOD CONTROL, 
1313 S. MISSION ROAD, TUCSON, AZ 85713. 
Disaggregation of Daily Rainfall, 
W88-07208 2B 


PITTSBURGH UNIV., PA. GRADUATE 
SCHOOL OF PUBLIC HEALTH. 
Qualitative and Quantitative Analyses of Petro- 
leum Hydrocarbon Concentrations in a Trout 
Stream Contaminated by an Aviation Kerosene 
Spill, 
W88-06927 5A 


Interactions of Co57, Sr85 and Cs137 with Peat 
under Acidic Precipitation Conditions, 
W88-07944 5B 


POITIERS UNIV. (FRANCE). LAB. DE 

CHIMIE DE L’EAU ET DES NUISANCES. 
Effects of Bromide Concentration on the Pro- 
duction of Chloropicrin during Chlorination of 
Surface Waters. Formation of Brominated Tri- 
halonitromethanes (Influence de la Concentra- 
tion en Bromures sur la Formation de Chloropi- 
crine lors de la Chloration des Eaux. Mise en 
Evidence de Trihalonitromethanes Bromes), 
W88-07551 5F 


PRESIDENCY COLL., MADRAS (INDiA). 
DEPT. OF ZOOLOGY. 
Water Quality Studies on Buckingham Canal 
(Madras, India)--A Discriminant Analysis, 
W88-06906 SA 


PRETORIA UNIV. (SOUTH AFRICA), DEPT. 
OF MICROBIOLOGY AND PLANT 
PATHOLOGY. 
Application of the Fluorescent-Antibody Tech- 
nique for the Detection of Sphaerotilus natans in 
Activated Sludge, 
W88-07025 5D 


PRINCETON UNIV., NJ. WATER 
RESOURCES PROGRAM. 
Effect of Storm Scale on Surface Runoff 
Volume, 
W88-07453 2A 





PROCESL, ENGENHARIA HIDRAULICA E 
AMBIENTAL, LDA., 67 RUA CASTILHO, 4TH 
1200 LISBOA, PORTUGAL. 
Environmental Impact Assessment of the Dis- 
charge of the Effluent from the Faro Waste 
Stabilization Ponds into the Ria Formosa, Al- 
garve, Portugal, 
W88-07363 5C 


PROCESS MODELLING AND CONTROL 
RESEARCH GROUP, DEPARTMENT OF 
CIVIL ENGINEERING, IMPERIAL COLLEGE, 
LONDON SW7 2BU, UNITED KINGDOM. 
Identification of Benthic Feed-Back in Faculta- 
tive Ponds, 
W88-07340 5D 


PROCTER AND GAMBLE CO., CINCINNATI, 
OH. IVORYDALE TECHNICAL CENTER. 
Prediction of Consumer Product Chemical Con- 
centrations as a Function of Publicly Owned 
Treatment Works Treatment Type and Riverine 
Dilution, 
W88-06954 5B 


PUBLIC HEALTH LABORATORY, LEVEL 6/ 
1, JOHN RADCLIFFE HOSPITAL, 
HEADINGTON, OXFORD OX3 9DU, 
ENGLAND. 
Legionella pneumophila: Comparison of Isola- 
tion from Water Specimens by Centrifugation 
and Filtration, 
W88-07665 5A 


PUBLIC HEALTH LABORATORY, 
UNIVERSITY HOSPITAL OF WALES, 
HEATH PARK, CARDIFF CF4 4XW, WALES. 
Bacteriological Quality of Bottled Natural Min- 
eral Waters, 
W88-07668 5A 


PUBLIC SERVICE CO. OF INDIANA, INC., 
PLAINFIELD. 


Portable Water Pretreatment Cuts Deminera- 
lizer Loading, 
W88-07678 5F 


PUBLIC SERVICE CO. OF NEW MEXICO, 
ALBUQUERQUE. 
Suspended Solids Carry-Over Control in Bottom 
Ash Dewatering Bins, 
'W88-07677 5F 


PUBLIC WORKS DEPT., HAMILTON 
(BERMUDA). 
Bermuda: Application of Non-Conventional 
Water Resources, 
W88-07872 3C 


PUERTO RICO UNIV., RIO PIEDRAS. DEPT. 
OF BIOLOGY. 
Isolation of Fecal Coliforms from Pristine Sites 
in a Tropical Rain Forest, 
W88-07013 2H 


PUNJAB AGRICULTURAL UNIV., 
LUDHIANA (INDIA). DEPT. OF ZOOLOGY. 
Effect of Safe Concentrations of Some Pesticides 
on Testicular Recrudescence in Freshwater 
Murrel, Channa Punctatus (BI.): A Morphologi- 
cal Study, 
W88-07499 5C 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
AGRONOMY. 
Chemical Processes and Transport of Phospho- 


rus, 
'W88-07825 5B 


QUEEN ELIZABETH COLL., LONDON 
(ENGLAND). 
Uptake and Loss of Dissolved Cadmium by the 
Stickleback, Gasterosteus Aculeatus L., 
W88-07501 x 
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RMC-ENVIRONMENTAL SERVICES, 1921 RIVER ROAD, P.O. BOX 10, DRUMORE, 


QUEEN MARY COLL., LONDON 
(ENGLAND). SCHOOL OF BIOLOGICAL 
SCIENCES. 


Acute Toxicity of Inorganic Selenium to Daph- 
nia magna (Straus) and the Effect of Sub-Acute 
Exposure Upon Growth and Reproduction, 
W88-07033 


QUEEN’S UNIV., BELFAST (NORTHERN 
IRELAND). DEPT. OF CHEMICAL 
ENGINEERING. 
Adsorption of Pollutants from Wastewater onto 
Activated Carbon Based on External Mass 
Transfer and Pore Diffusion, 
W88-07538 5D 


QUEEN’S UNIV., KINGSTON (ONTARIO). 
DEPT. OF CHEMISTRY. 
Analysis of Sulfur-Containing Components of a 
Soil Treated with Simulated Acid Rain, 
W88-07588 5B 


QUEEN’S UNIV., KINGSTON (ONTARIO). 
DEPT. OF GEOGRAPHY. 
Sediments of Ice-Dammed, Self-Draining Ape 
Lake, British Columbia, 
W88-07937 2H 


REEDY CREEK UTILITIES CO., INC., LAKE 
BUENA VISTA, FL. 
BOD Removal in Floating Aquatic Macrophyte- 
Based Wastewater Treatment Systems, 
W88-07353 5D 


REGIONAL AIR POLLUTION CONTROL 
AGENCY, PO BOX 972, DAYTON, OH 45422. 
Determining Regional Water Quality Patterns 
and Their Ecological Relationships, 
W88-06967 7C 


RESEARCH AND DEVELOPMENT IN 
RURAL PUMPING TECHNOLOGIES, 
ETHIOPIAN WATER WORKS 
CONSTRUCTION AUTHORITY, P.O. BOX 
385, ADDIS ABABA (ETHIOPIA). 

Ethiopia: Some Non-Conventional Water Re- 

source Technologies, 

W88-07876 3A 


RESEARCH DEPARTMENT, CETESB (SAO 
PAULO ENVIRONMENTAL PROTECTION 
AGENCY). AV. PROF, FREDERICO 


Use of an Algal-Microcrustacean Polyculture 
System for Domestic Wastewater Treatment, 
'W88-07325 5D 


RESEARCH DEPARTMENT, THE 
NETHERLANDS WATERWORKS TESTING 
AND RESEARCH INSTITUTE KIWA LTD., 
P.O. BOX 1072, 3430 BB NIEUWEGEIN (THE 
NETHERLANDS). 
Negative Phase Shift of Groundwater Tides 
Near Shallow Tidal Rivers - The Gouderak 
Anomaly, 
W88-07519 2E 


RESEARCH DIVISION, HYDROLOGICAL 
SERVICE OF ISRAEL, P.O. BOX 6381, 
JERUSALEM 91063. 
Hydrochemistry of Groundwater at Unique 
Outlets of the Bet Shean-Harod Multiple-Aqui- 
fer System, Israel, 
W88-07299 2K 


RESEARCH DIVISION, HYDROLOGICAL 
SERVICE OF ISRAEL, P.O. BOX 6381, 
JERUSALEM 91063 (ISRAEL). 
Ca-Chloride Brines at Common Outlets of the 
Bet Shean-Harod Multiple-Aquifer System, 
Israel, 
W88-07300 2F 


Hydrochemical Changes Induced by Overex- 
ploitation of Groundwater at Common Outlets 
of the Bet Shean-Harod Multiple-Aquifer 
System, Israel, 

W88-07301 2F 


RESEARCH INSTITUTE FOR APPLIED 
MECHANICS, KYUSHU UNIVERSITY, 
KASUGA 816, JAPAN. 
Simple Moist Model Relevant to the Origin of 
Intraseasonal Disturbances in the Tropics, 
W88-07681 2B 


ENVIRONMENTAL CHEMISTRY, 
ACADEMIC SINICA, BEIJING, CHINA. 
Accumulation, Degradation and Biological Ef- 
fects of Lindane on Scenedesmus obliquus 
(Turp.) Kutz, 
W88-06899 5D 


RESOURCES FOR THE FUTURE, INC., 
WASHINGTON, DC. 
Stretching the System: The 
Groundwater Protection, 
W88-07415 5G 


Challenge of 


Trends in Agriculture and Possible Environmen- 
tal Futures, 
W88-07842 5G 


RESOURCES FOR THE FUTURE, 
WASHINGTON, DC. ENVIRONMENTAL 
POLICY EVALUATION PROGRAM. 
National Modeling and Policy Analysis of Agri- 
cultural Nonpoint Source Control Options, 
W88-07841 5G 


REYNOLDS ELECTRICAL AND 
ENGINEERING CO., INC., LAS VEGAS, NV. 
NEVADA TEST SITE. 

In Situ Monitoring of Organics, 

W88-07977 TA 


RHODE ISLAND UNIV., KINGSTON. DEPT. 
OF GEOLOGY. 
Estimates of Specific Yield With the Geoelectric 
Resistivity Method in Glacial Aquifers, 
W88-07296 7B 


RHODE ISLAND UNIV., KINGSTON. DEPT. 
OF NATURAL RESOURCES SCIENCE. 
Cool-Season Turfgrass Responses to Drought 
Stress, 
W88-07223 3F 


RHODE ISLAND UNIV., KINGSTON. WATER 
RESOURCES CENTER. 
Acid Precipitation and Its Effects on Water 
Quality of Small River Basins in Rhode Island, 
W88-07226 5C 


RICE UNIV., HOUSTON, TX. DEPT. OF 
GEOLOGY AND GEOPHYSICS. 
Suspended Sediment Transport, Sedimentation, 
and Resuspension in Lake Houston, Texas: Im- 
plications for Water Quality, 
W88-06883 2J 


RM. 6440, SOCIAL SCIENCE BLDG., 
UNIVERSITY OF WISCONSIN, MADISON, 
WISCONSIN 53706. 

Effects of Diversion on the North American 

Great Lakes, 

W88-07287 6F 


RMC-ENVIRONMENTAL SERVICES, 1921 
RIVER ROAD, P.O. BOX 10, DRUMORE, 
PENNSYLVANIA 17518. 
Effects of Variable Discharge Schemes on Dis- 
solved Oxygen at a Hydroelectric Station, 
W88-07289 5G 
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RMM TECHNICAL SERVICES, INC., CINCINNATI, OH. 


RMM TECHNICAL SERVICES, INC., 
CINCINNATI, OH. 
Modeling Water Quality in Distribution Sys- 


tems, 
W88-07048 SF 


ROCKEFELLER aan de NEW YORK. LAB. 
ANIMAL RESEARCH CENTER. 
Fathead Minnow FHM Cells for Use in In Vitro 
Cytotoxicity Assays of Aquatic Pollutants, 
W88-07500 


RUTGERS - THE STATE UNIV., 
PISCATAWAY, NJ. DEPT. OF CHEMICAL 
AND BIOCHEMICAL ENGINEERING. 
Environmental Fate of Polynuclear Aromatic 
Hydrocarbons in Coal Tar, 
W88-07134 5B 


S-CUBED, DIVISION OF MAXWELL LABS., 
SAN DIEGO, CA. 
Interim Procedures for Preparing Environmen- 
tal Samples for Mutagenicity (Ames) Testing, 
W88-07785 SA 


SAINT DAVID’S UNIV. COLL., LAMPETER 

(WALES). DEPT. OF GEOGRAPHY. 
Nitrification in Ontario Stream Sediments, 
W88-07539 


SALINE WATER CONVERSION CORP., 
EASTERN PROVINCE, P.O. BOX 752, AL- 
KHOBAR 31952 (SAUDI ARABIA). 
Saudi Arabia: Twenty Years of Desalination, 
W88-07885 3A 


SAN DIEGO ST. ATE UNIV., CA. 
Frequency Relationship of Coastal 
Sand Delivery by a Southern California Stream, 
2J 





W88-07053 


SAN DIEGO STATE UNIV., CA. DEPT. OF 
BIOLOGY. 
Distribution, Structure, and Composition of 
Freshwater Ice Deposits in Bolivian Salt Lakes, 
W88-06996 2C 


SAN FRANCISCO STATE UNIV., CA. DEPT. 
OF BIOLOGICAL SCIENCES. 
Artemia Habitats: Ion Concentrations Tolerated 
by One a as 
W88-0698 2H 


SANDIA NATIONAL LABS., ALBUQUERQUE, 
NM. WASTE MANAGEMENT SYSTEMS DIV. 
6431. 
Risk Assessment of Hazardous Wastes, 
W88-07974 5E 


SANTA CLARA UNIV., CA. DEPT. OF CIVIL 
ENGINEERING. 
Reversible and Irreversible Inhibition of Meta- 
bolic Activity in Biological Phosphorus Remov- 
al Systems, 
W88-07159 5D 


SASKATCHEWAN UNIV., SASKATOON. 
DEPT. OF BIOLOGY. 
Effects of Chronic Exposure to Acidified Water 
on Chemoreception of Feeding Stimuli in Fat- 
head Minnows (Pimephales promelas): Mecha- 
nisms and Ecological Implications, 
W88-06935 5C 


Aquatic Macrophytes in Saline Lakes of the 
Canadian Prairies, 
W88-06980 2H 


SASKATCHEWAN UNIV., SASKATOON. DIV. 
OF HYDROLOGY. 
Albedo Model 

Covers, 
W88-07938 2C 


for Shallow Prairie Snow 


SCHOOL OF SCIENCE AT THE UNIVERSITY 
OF BUCKINGHAM, ENGLAND. 

Algae with a Taste for the Unusual, 

W88-07675 2H 
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SCIENCE AND POLICY ASSOCIATES, INC., 
WASHINGTON, DC, 
Simulated Response of an Acidic Adirondack 
Lake Watershed to Various Liming Mitigation 
Strategies, 
W88-07442 5G 


SCIENCE APPLICATIONS INTERNATIONAL 
CORP., OAK RIDGE, TN. 
National Surface Water Survey: Western Lake 
Survey-Phase I, Data Base Dictionary, 
W88-07760 2H 


SCIENCE COLLEGE, MOSUL UNIVERSITY, 
MOSUL, IRAQ. 
Some Problems Associated with Brewery and 
Dairy Water Discharges, 
W88-07124 5C 


SCIENCE DEPT., UNIV. OF MALTA, MSIDA, 
MALTA. 
Petroleum Hydrocarbons in the Marine Bivalve 
Venus verrucosa: Accumulation and Cellular 
Responses, 
W88-06848 5B 


SCOTTISH CROP RESEARCH INST., 
INVERGOWRIE, DUNDEE DD2 5DA, UK. 
Frequency of Erwinia carotovora in the Alyth 
Burn in Eastern Scotland and the Sources of the 
Bacterium, 
W88-06835 5B 


SECTION OF CHRONIC DISEASE AND 
ENVIRONMENTAL EPIDEMIOLOGY, 
MINNESOTA DEPT. OF HEALTH. 
Usefulness of Comprehensive Feasibility Studies 
in Environmental Epidemiology Investigations: 
A Case Study in Minnesota, 
W88-07066 5C 


SEWER DEPARTMENT OF PUBLIC WORKS, 
THE CITY OF BARCELONA, SPAIN. 
State Space Approach to the Behaviour of 
Sewer Systems, 
W88-07247 5D 


SHAWINIGAN ENGINEERING CO. LTD., 
MONTREAL (QUEBEC). HYDRO-ELECTRIC 
DIV. 

Hydropower Development On the Huallaga 

River in Peru, 

W88-07455 8A 


SIMON FRASER UNIV., BURNABY (BRITISH 
COLUMBIA). DEPT. OF BIOLOGICAL 
SCIENCES. 

Grazing of Ciliated Protozoa on Free and Parti- 

cle-Attached Bacteria, 

W88-06855 2L 


SMALL CARIBBEAN ISLANDS WATER 

ASSESSMENT, DEVELOPMENT AND 

MANAGEMENT PROJECT, UNITED 

NATIONS DEPARTMENT OF TECHNICAL 

COOPERATION FOR DEVELOPMENT. 
Rain-Water Harvesting: An Overview, 
W88-07868 


SMALL CARIBBEAN ISLANDS WATER 
ASSESSMENT, DEVELOPMENT AND 
MANAGEMENT PROJECT, UNITED 
NATIONS DEPT. OF TECHNICAL 
COOPERATION FOR DEVELOPMENT. 
Caribbean Islands: A Review of Roof and Pur- 
pose Built Catchments, 
W88-07890 3B 


SMITH KLINE AND FRENCH LABS., 
PHILADELPHIA, PA. 
Evaluation of Bonded-Phase Extraction Tech- 
niques Using a Statistical Factorial Experimental 
Design, 
'W88-07800 SA 


SMITHSONIAN ENVIRONMENTAL 
RESEARCH CENTER, EDGEWATER, MD. 
Chemical and Biological Trends Associated with 
Acidic Atmospheric Deposition in the Rhode 
River Watershed and Estuary, 
W88-07261 5C 


SMITHSONIAN INSTITUTION, 
WASHINGTON, DC. CENTER FOR EARTH 
AND PLANETARY STUDIES. 

Drought-related Changes of Geomorphologic 

Processes in Central Mali, 

W88-06841 2E 


SOCIETE DU CANAL DE PROVENCE 
(FRANCE). 
Mediteranean Area: Experiences with Shipping 
Fresh Water, 
W88-07889 5F 


SOCIETE INTERNATIONALE DE 
DESSALEMENT, PARIS (FRANCE). 
Recent Developments in Vapour Compression 
Desalination, 
W88-07853 3A 


SOIL CONSERVATION SERVICE, 
GUNNEDAH (AUSTRALIA). 
Relationship of Gully Sidewall Shape to Sedi- 
ment Production, 
'W88-07703 2J 


SOILS DIVISION, ROTHAMSTED 
EXPERIMENTAL STATION, HARPENDEN, 
HERTS, ALS5 2JQ (U.K.). 
Seepage from Channels and Ponds with Imper- 
vious Boundary Walls Extending Below Floor 
Level, 
W88-07510 2G 


SOLAR FUELS DIVISION, SOLAR ENERGY 
RESEARCH INSTITUTE, 1617 COLE 
BOULEVARD, GOLDEN, COLORADO 80401. 
Characterization of Saline Groundwater Re- 
source Quality for Aquatic Biomass Production: 
A Statistically-Based Approach, 
W88-07550 3C 


SOUTH CAROLINA UNIV., COLUMBIA. 
BELLE W. BARUCH INST. FOR MARINE 
BIOLOGY AND COASTAL RESEARCH. 
Carbon Transport between a Euhaline Vegetat- 
ed Marsh in South Carolina and the Adjacent 
Tidal Creek: Contributions via Tidal Inundation, 
Runoff and Seepage, 
W88-06863 2L 


SOUTH CAROLINA UNIV., COLUMBIA. 
DEPT. OF GOVERNMENT AND 
INTERNATIONAL STUDIES. 

South Carolina’s Diked Tidal Wetlands: The 

Persisting Dilemmas, 

W88-07054 5G 


SOUTHEAST KANSAS BRANCH 
EXPERIMENT STATION, PARSONS. 
Experience and Results on the Operation of the 
Common Pretreatment at DROP, 
W88-07241 3A 


SOUTHERN FOREST EXPERIMENT 
STATION, OXFORD, MS. FOREST 
HYDROLOGY LAB. 
Influence of Small Mammals on Stormflow Re- 
sponses of Pine-Covered Catchments, 
W88-07286 4D 


SRI INTERNATIONAL, MENLO PARK, CA, 
CHEMISTRY LAB. 


Direct and Indirect Photolysis of Water-Soluble 
Azodyes: Kinetic Measurements and Structure- 
Activity Relationships, 

W88-06944 5B 





STATE PLANNING ORGANIZATION, 
SECTORAL PROGRAMMING DEPT., 
ANKARA 


(TURKEY). 
Case Study for Control of Boron Pollution, 
W88-07869 


STATION BIOLOGIQUE, ROSCOFF, 
FRANCE. 
Acute Toxicity of Three Detergents and Two 
Insecticides in the Lugworm, Arenicola marina 


5C 


STATION DE TECHNOLOGIE 
ALIMENTAIRE, INSTITUT NATIONAL DE 
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W88-07503 
W88-07504 
W88-07505 
W88-07506 
W88-07507 
W88-07508 
W88-07509 
W88-07510 
W88-07511 
W88-07512 
W88-07513 
W88-07514 
W88-07515 
W88-07516 
W88-07517 
W88-07518 
W88-07519 
W88-07520 
W88-07521 
W88-07522 
W88-07523 
'W88-07524 
W88-07525 
W88-07526 
W88-07527 
W88-07528 
W88-07529 
W88-07530 
W88-07531 
W88-07532 
W88-07533 
W88-07534 
W88-07535 
W88-07536 
W88-07537 
'W88-07538 
W88-07539 
W88-07540 
W88-07541 
W88-07542 
W88-07543 
W88-07544 
W88-07545 
W88-07546 
W88-07547 
W88-07548 
'W88-07549 
W88-07550 
W88-07551 
W88-07552 
W88-07553 
W88-07554 
W88-07555 
W88-07556 
W88-07557 
W88-07558 
W88-07559 
'W88-07560 
W88-07561 
W88-07562 
W88-07563 
W88-07564 
W88-07565 
W88-07566 
W88-07567 
W88-07568 


W88-07569 
W88-07570 
W88-07571 
W88-07572 
W88-07573 
W88-07574 
W88-07575 
W88-07576 
W88-07577 
W88-07578 
W88-07579 
W88-07580 
W88-07581 
W88-07582 
W88-07583 
W88-07584 
W88-07585 
W88-07586 
W88-07587 
W88-07588 
W88-07589 
W88-07590 
W88-07591 
W88-07592 
W88-07593 
W88-07594 
W88-07595 
W88-07596 
W88-07597 
W88-07598 
W88-07599 
W88-07600 
W88-07601 
W88-07602 
W88-07603 
W88-07604 
W88-07605 
W88-07606 
W88-07607 
W88-07608 
W88-07609 
W88-07610 
W88-07611 
W88-07612 
W88-07613 
W88-07614 
W88-07615 
W88-07616 
W88-07617 
W88-07618 
W88-07619 
W88-07620 
W88-07621 
W88-07622 
W88-07623 
W88-07624 
W88-07625 
W88-07626 
W88-07627 
W88-07628 
W88-07629 
W88-07630 
W88-07631 
W88-07632 
W88-07633 
W88-07634 
W88-07635 
W88-07636 
W88-07637 
W88-07638 
W88-07639 
W88-07640 
W88-07641 
W88-07642 
W88-07643 
W88-07644 
W88-07645 
W88-07646 
W88-07647 
W88-07648 
W88-07649 
W88-07650 
W88-07651 
W88-07652 


ACCESSION NUMBER INDEX 


W88-07653 
W88-07654 
W88-07655 
W88-07656 
W88-07657 
W88-07658 
W88-07659 
W88-07660 
W88-07661 
W88-07662 
W88-07663 
W88-07664 
W88-07665 
W88-07666 
W88-07667 
W88-07668 
W88-07669 
W88-07670 
W88-07671 
W88-07672 
W88-07673 
W88-07674 
'W88-07675 
W88-07676 
W88-07677 
W88-07678 
W88-07679 
W88-07680 
W88-07681 
W88-07682 
W88-07683 
W88-07684 
W88-07685 
W88-07686 
W88-07687 
W88-07688 
W88-07689 
W88-07690 
W88-07691 
W88-07692 
W88-07693 
W88-07694 
W88-07695 
W88-07696 
W88-07697 
W88-07698 
W88-07699 
'W88-07700 
W88-07701 
W88-07702 
W88-07703 
W88-07704 
W88-07705 
W88-07706 
W88-07707 
W88-07708 
W88-07709 
W88-07710 
W88-07711 
W88-07712 
W88-07713 
W88-07714 
W88-07715 
W88-07716 
W88-07717 
W88-07718 
W88-07719 
W88-07720 
W88-07721 
W88-07722 
W88-07723 
W88-07724 
W88-07725 
W88-07726 
W88-07727 
W88-07728 
W88-07729 
W88-07730 
W88-07731 
W88-07732 
W88-07733 
W88-07734 
W88-07735 
W88-07736 


W88-07737 
W88-07738 
W88-07739 
W88-07740 
W88-07741 
W88-07742 
W88-07743 
W88-07744 
W88-07745 
W88-07746 
W88-07747 
W88-07748 
W88-07749 
W88-07750 
W88-07751 

W88-07752 
W88-07753 
W88-07754 
W88-07755 
W88-07756 
W88-07757 
W88-07758 
W88-07759 
W88-07760 
W88-07761 

W88-07762 
W88-07763 
W88-07764 
W88-07765 
W88-07766 
W88-07767 
W88-07768 
W88-07769 
W88-07770 
W88-07771 

W88-07772 
W88-07773 
W88-07774 
W88-07775 
W88-07776 
W88-07777 
W88-07778 
W88-07779 
W88-07780 
W88-07781 

W88-07782 
W88-07783 
W88-07784 
W88-07785 
W88-07786 
W88-07787 
W88-07788 
W88-07789 
W88-07790 
W88-07791 

W88-07792 
W88-07793 
W88-07794 
W88-07795 
W88-07796 
W88-07797 
W88-07798 
W88-07799 
W88-07800 
W88-07801 

W88-07802 
W88-07803 

W88-07804 
W88-07805 
W88-07806 
W88-07807 
W88-07808 
W88-07809 
W88-07810 
W88-07811 

W88-07812 
W88-07813 
W88-07814 
W88-07815 
W88-07816 
W88-07817 
W88-07818 
W88-07819 


W88-07819 





ACCESSION NUMBER INDEX 
W88-07820 ; 


W88-07820 W88-07862 W88-07904 5E W88-07946 
W88-07821 W88-07863 W88-07905 W88-07947 
W88-07822 W88-07864 2 'W88-07906 W88-07948 
W88-07823 W88-07865 W88-07907 W38-07949 - 
W88-07824 W88-07866 W88-07908 ws8.07950 
W88-07825 W88-07867 W88-07909 wasdien 
W88-07826 W88-07868 W88-07910 

W88-07827 W88-07869 W88-07911 W88-07952 
W88-07828 W88-07870 W88-07912 W88-07953 
W88-07829 W88-07871 W88-07913 W88-07954 
W88-07830 W88-07872 W88-07914 W88-07955 
W88-07831 W88-07873 W88-07915 W88-07956 
W88-07832 W88-07874 W88-07916 W88-07957 
W88-07833 W88-07875 W88-07917 W88-07958 
W88-07834 W88-07876 W88-07918 ws.070s9 
W88-07835 W88-07877 W88-07919 

W88-07836 W88-07878 W88-07920 W88-07960 
W88-07837 W88-07879 W88-07921 W88-07961 
W88-07838 W88-07880 W88-07922 W88-07962 
W88-07839 W88-07881 W88-07923 W88-07963 
W88-07840 W88-07882 W88-07924 W88-07964 
W88-07841 W88-07883 W88-07925 W88-07965 
W88-07842 W88-07884 W88-07926 W88-07966 
W88-07843 W88-07885 W88-07927 W88-07967 
W88-07844 W88-07886 W88-07928 wesones 
W88-07845 W88-07887 W88-07929 

W88-07846 W88-07888 W88-07930 W88-07969 
W88-07847 W88-07889 W88-07931 W88-07970 
W88-07848 W88-07890 W88-07932 W88-07971 
W88-07849 W88-07891 W88-07933 W88-07972 
W88-07850 W88-07892 W88-07934 W88-07973 
W88-07851 W88-07893 W88-07935 W88-07974 
W88-07852 W88-07894 W88-07936 W388-07975 
W88-07853 W88-07895 W88-07937 

W88-07854 W88-07896 W88-07938 Valine 
W88-07855 W88-07897 W88-07939 Recah 
W88-07856 W88-07898 W88-07940 

W88-07857 W88-07899 W88-07941 W88-07979 
W88-07858 W88-07900 W88-07942 W88-07980 
W88-07859 W88-07901 W88-07943 W88-07981 
W88-07860 W88-07902 W88-07944 W88-07982 
W88-07861 W88-07903 W88-07945 W88-07983 


2J 
2J 
2J 
2J 
2J 
2J 
7B 
2J 
8A 

















Subject Fields 


NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Customers in Canada, United States, and Mexico 
NATURE OF WATER please use this price schedule; other addressees, 
write for PR-360-4, 


SSINISNE 1VIDISI0 


L9LZZ WA ‘pleyBuuds 


peoy jeAoy 40d S8ZS 


@d1ASS UOReWOJU] jeEDIUYe] jBUOHeN 


WATER CYCLE MICROFICHE /PAPER COPY DISKETTES MAGNETIC TAPE 


a ve $50.00 
ND 995 ! ae 
WATER SUPPLY AUGMENTATION — =~ 


14.95 t Lecissains| 


AND CONSERVATION 409.1995 1 nnn 225,00 


25.95 a Lisoossene SPIED 


OES ‘SN BIeALIg 105 Ayjeudd 


: 32.95 7 nt nsccseene SES 
WATER QUANTITY MANAGEMENT eet MS base 
AND CONTROL 


JOYSWWOD 4O LNIWLYVd3C ‘S'N 


WATER QUALITY MANAGEMENT 
AND PROTECTION 


WATER RESOURCES PLANNING 








“Contact NTIS for price quote. 


RESOURCES DATA PRICES EFFECTIVE JANUARY 1, 1988 











ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 


Y3AO Td ALINNLYOddO 1VWNDI NV 


INDEXES 


SUBJECT INDEX 


TINT RTTIOF 


AUTHOR INDEX 


90k THO DOR 


LLe-WOU 
JOB3WWOO 4O LIN3IWLYVd3;0 SN 


90LRh TH 


ORGANIZATIONAL INDEX 


Oivd $334 ONV 39VLSOd 


ACCESSSION NUMBER INDEX 


aiey Ssej9-YyiNoy jennads 





